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=) HAVE been able to show that the equations of the struggle 
= ! for existence depend on a question of Calculus of Vari- 
=§— | ations, or more precisely on a problem of minimum. 
=) In order to obtain this result, I have replaced the notion 
of population by that of quantity of life. In this manner I have also 
obtained some results by which dynamics is brought into relation to 
problems of the struggle for existence. 


2. The quantity of life X and the population N of a species are 
connected by the relations 


X= {Nat & 


where N is to be considered as a function of the time. All depends on 
a theorem of Calculus of Variations that I have already used in my 
memoir above cited. I shall now give the enunciation, the demonstration, 
and some applications of this theorem. 


? Principes de Biologie Mathématique: Iére Partie. §1 N. 2. Acta Biotheoretica, 
Vol. 3, Pars 1, 1937. 
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3. THEorEM: The differential equation 


= f(z) = a(z—a,) (s—a,)..... (2—a,) (i) 


where f(z) is a rational and integral polynomial of degree n can be 
obtained by equating to zero the first variation of 


P= Fa ( “ir — =) + KX 


and by making a convenient choice of the constants m,, K. 
In fact we shall have 


and with an integration by parts, neglecting the terms out of the integral, 
this takes the form 


sP = fx] x (iii) 


If 8P = o for every value of 8X then we shall have 


d?X 
dt 
dt 
. dX 
from which we deduce, by putting “a = % 
d 
Q(s) = K(a,.—2) (a,—2) .... (iv) 


4. Q(z) is a polynomial of degree mn —1 linear and homogeneous 
with respect to m,, m.,... . Mn. 


We can write 


= Ay + Ags? An (v) 
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where 
Ay = + Mpa +..... + 
A, Pup Pa Pu being of degree with respect to 
If we write 
A, m4, 42a (vi) 


(A constant) we have m equations linear and homogeneous with respect 


The determinant of these equations is 


Pi Puss s+ Mio 
D= Pei, Poe, Pon 
Pai, Pao, Pan 
Considering that pi, Poi, ....- Pus are of degree i—1 with respect 
tO @,, Ga, .... G, we shall see that D is of degree 


Moreover by changing i with s we produce an exchange between the 
columns i and s; hence D admits the factors a;,—a,. They are in 


number of ("—1) | We conclude that D will be equal to a con- 


2 
stant multiplied by all the factors a;—a,, which can be obtained by 
means of the combinations two by two of the indexes 1, 2,.... m. 
Hence D will not be zero if a,, G,,.... d, are all different anaug them. 
Therefore we can determine m,, "ie . «+ + MM, as solutions of 
equations (vi). Then we have Q(z) = A and 
= a(a,—2z) (@,—s).... (Qa—z) 


=~: 
5. We have demonstrated the theorem in the case where f(z) does 
not have multiple roots. The case of multiple roots can be treated by 
the usual procedure supposing that two or more roots become in- 
definitely near among them. 


where 
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We shall consider only a particular example. Let us suppose a case 
having three roots and that a, = ay. 


As « approaches zero, F approaches 


( ( 
m, dt og \ a 
+ m, 
and if we take 8P = o we shall obtain the equations 
m,a,* + m,0,0, + ma, = A 
2m,a, + m,(a,+a,) + m, = 0 (ix) 
m, + m, = 0 (x) 
whose determinant D is —(a,—a,)?, and therefore is not zero if 
a, = 4;. 


6. Starting from the expression (ii) for 8P we obtain for the 
second variation 


If m > o and a > (i= I,2....m) the preceding expression 


is positive and then we shall have a minimum. 


7. In a lecture published in 1937? I spoke about the variational 
principle in mathematical biology. Having received that memoir, Prof. 


* Enseignement Mathématique, Vol. 30:6. 


L 
o! 
We can write 
dX dX dX 
N 
th 
I 
mf dsX 
ie J dt 
f ax dt. 
dt 
tl 


Prof. 


THE LOGISTIC CURVE 177 


L. Amoroso asked me this question: Is it possible to reduce the equation 
of Verhulst-Pearl to the Eulerian form in the sense indicated in my 
memoir and to reduce consequently the movement of human population 
to a principle of minimum? 

I have been able to answer this interesting question by means of 
the preceding theorem showing that it is also applicable to the Verhulst- 
Pearl case. 


8. In fact the Verhulst-Pearl differential equation can be written 


the ~— whose variation we must consider can be written 


dX dX dX 
log —— dt + ma(«<—a 2%) tog + Kx) 


and its first variation will be 


f log x + m, — mA 


Integrating by parts and iE the terms out of the integral we 
shall have 


Equating to zero this first variation and letting m, = Am, we reach 
the equation 


dX 
h (.— A> dt x) (h constant) (xii) 

that is 
hN(e — AN), (xiii) 


which is Pearl’s equation. 


) 
(vii) = N(e—AN). 
Now let us proceed as in Section 2 above. Letting | 
dX 
aX N=— 
x) 
(viii) 
(ix) 
(x) 
ro if 
r the 
ional 
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If we calculate the second variation starting from equation (xi) 
we find 


(xiv) 


dt dt 


we can say that the second variation is positive and hence that we have 
a minimum. 


g. In a preceding paper* I have extended Pearl’s equation, taking 
into account beside the mortality term and Pearl’s term also a birth 
term; I have thus found an equation [See § 8 equation (i’)*] which 
can be written in the form (i). Therefore the theorem enunciated in 
Section 2 of the present paper is applicable to the cases treated in the 
earlier paper* above mentioned. 


(I am very grateful to Miss H. Freda for translating this paper.) 


* Volterra, Vito. 1938. Population growth, equilibria, and extinction under 
specified breeding conditions: A development and extension of the theory of the 
logistic curve. Human Burotocy, Vol. 10, pp. I-11. 
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AUTOSOMAL LINKAGE BETWEEN THE FAC- 
TORS FOR THE PRODUCTION OF IDENTICAL 
AND OF FRATERNAL TWINNING 
BY WALTER E. SOUTHWICK 
Carnegie Institution of Washington, Cold Spring Harbor, N. Y. 

INTRODUCTION 
‘HAS been shown by Curtius* that like-sexed fraternal and 


dence of mothers who had previously produced an unlike-sexed pair 
of twins, and among the offspring of mothers who had previously pro- 
duced a like-sexed pair of twins. These observations, when taken in 
conjunction with those of Southwick® could be considered to indicate 
that the factors for the production of identical and those for the pro- 
duction of fraternal twinning tend to occur together in the same kindred* 
with a significantly high degree of regularity. For these reasons, it is 
believed that these factors are associated in some way, and this study 
was undertaken in order to determine the nature of this association. 


MATERIALS AND METHODS 


The study was conducted upon all of the kindreds containing four 
or more twins which were filed under Trait 053 and 053S in the “A” 


?Curtius, F. Uber erbliche Beziehungen zwischen eineiigen und zweieiigen 
Zwillingen und die Zwillingsvererbung im allgemeinen. Ztschr. f. Konstit., 1927, 
Bd. 13, S. 286-317. 

*Dahlberg, G. Uber die Vererbung der Neigung zu Zwillingsschwanger- 
schaft und tiber potentielle Fruchtbarkeit im Lichte einer Theorie der Polyovulation 
beim Menschen. Ztschr. Geburtsh., 1930, Bd. 90, S. 136-176. 

* Southwick, W. E. Sex ratios and twin producing kindreds. Am. Nat., 
1939, Vol. 73, pp. 44-68. 

*A kindred is defined as “a group of persons, all members of which are 
related, either by direct kinship relationship or by marriage, to every other 
member, but, in so far as can be known at any given time from the available 
records or otherwise, to no other person or persons”. 
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File of the Eugenics Record Office. It was believed that kindreds con- 
taining a smaller number of twins would not provide sufficient data to 
allow one to determine the nature of the condition. Otherwise, the 
data of the archives were left unselected, for it seemed that such un- 
selected data could be considered to represent a random collection of 
identical and fraternal twins in their typical and various relationships. 

There were, in all, 140 kindreds which had four or more twins, and 
these contained a total of 1,131 twins. Twins of unknown sex, triplets, 
and quadruplets were ignored in selecting these kindreds. Of the twins 
in these kindreds, 403 pairs were of unlike sex while 728 were of like 
sex. According to the difference method of Weinberg* for calculating 
the number of identical and fraternal twins, one may determine that 
there are 1131 — 806 = 325 identical twins, or 28.73 per cent. This is 
essentially in agreement with the values obtained by numerous other 
observers on similar data, the most recent of which is that of 26 per 
cent cited by Newman® based on a twin population of 717,907 twin pairs 
as provided by J. B. Nichols. The figures of this study also give a 
percentage of 64.37 per cent like-sexed twins to 35.63 per cent unlike- 
sexed twins for the total population. The figures for the percentage 
of like-sexed twins in the population will be used in this study, hereafter, 
in preference to those for per cent of “identical” twins. 

It is obvious that the occurrence of any association between the 
factors for the production of identical and those for the production of 
fraternal twinning, such as has been indicated by Curtius and Dahlberg, 
and such as has been clearly demonstrated by the earlier studies on 
material at the Eugenics Record Office, must be produced in one of two 
general ways. Either the underlying factor or factors must take the 
form of a single genic condition — which, however, might act, on the 
one hand, directly to produce the two phenotypic conditions, or, on the 
other hand, indirectly, by the direct production of a single phenotypic 
condition, which, in its turn, might produce the two conditions — or, 
the underlying factor or factors must take the form of two distinct but 
genetically linked genes. Environmental factors might or might not 
markedly influence the operation of either of these two mechanisms. 


*Weinberg, W. Beitrage zur Physiologie und Pathologie der Mehrlings- 
geburten beim Menschen. Archiv. f. d. gesammte Physiologie, 1901, Bd. 88, 
S. 346-430. 

* Newman, H. H., Freeman, F. N., and Holzinger, K. J. Twins. A Study of 
Heredity and Environment. Chicago, IIl., The Univ. of Chicago Press, 1937. 
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If the association were due, accordingly, to but a single genic con- 
dition, then the characteristic identificatory nature of such a gene would 
be that it establish conditions such that the like- and unlike-sexed twins 
would occur in the ratio, as already determined for this population, of 
64.37 per cent. If, furthermore, the determination of this ratio were 
based, not on the gross statistical summation of all the twins, but 
rather on the ratios or percentages of like-sexed twins which occurred 
in the smaller groups of twins (either within the kindreds or in the 
different kindreds) then the 64.37 per cent would represent, in the case 
of a single, genic, fundamental condition, the mean of a unimodal 
frequency distribution. 

The usual factors that produce biological variation in general would, 
of course, produce the major variations which would occur in such a 
series of determinations, but the degree of such variation might be 
further determined by the number of distinct types of factors which 
might be operative in the production of the final condition and the 
nature and extent of such variations might be diagnostically indicative 
of the mode of action of the single genic condition. Thus, a small 
standard deviation might be considered to indicate the direct action of 
the single gene in the production of the two phenotypic conditions, a 
moderate standard deviation could indicate the indirect action of the 
single gene, probably by the production of a single phenotypic character 
which in its turn would produce the two conditions, while a large stan- 
dard deviation would indicate the influence also of environmental 
conditions. 

On the other hand, if the association were due to two distinct, but 
genetically linked genes, the characteristic identificatory nature of such 
a condition would be that each gene would act independently to establish 
conditions such that both the dizygotic and monozygotic twins would 
occur, independently and each with its characteristic frequency. Linkage, 
as is well known from the many experiments of Bridges® and others, 
is detected by means of the occurrence of crossing over between the 
two gene loci, while the distances between two genes is indicated, as 
shown on the linkage maps of Bridges®* by the amount of such crossing 
over. The positive demonstration, therefore, of crossing over phenom- 
ena in relation to the occurrence of these two types of twinning would 
constitute definite evidence that the factors for the production of the 


* Bridges, C. B. A revised map of the salivary gland X-chromosome of 
Drosophila melanogaster. Jour. of Heredity, 1938, Vol. 29, pp. 11-13. 
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two types of twinning would be in the nature of two genetically linked 
genes. 

On the basis of the postulated occurrences of such crossing over, 
therefore, one would expect to find some chromosomes which would 
bear the genes both for monozygotic twinning and for dizygotic twin- 
ning, some which would bear the gene for monozygotic twinning with 
the normal allelomorph of the gene for dizygotic twinning, others which 
would bear the gene for dizygotic twinning with the normal allelomorph 
of the other gene and, of course, chromosomes which would bear only 
the normal allelomorphs of the gene for each type of twinning. By 
definition of these genes, therefore, the kindreds, or portions of kindreds, 
which contain the chromosomes that bear genes for both types of 
twinning, would produce like- and unlike-sexed twins in ratios such 
that the frequency distribution of the percentage determinations of 
like-sexed twins, made on the basis of the small groups of twins within 
the kindreds, or in the different kindreds, would have a mode at ap- 
proximately 64.37 per cent. On the other hand, the kindreds which 
contain only the chromosomes that bear the gene for monozygotic twin- 
ning would produce only like-sexed twins, while the kindreds which 
contain chromosomes that only bear the gene for dizygotic twinning 
would produce like- and unlike-sexed twins in ratios such that the 
frequency distribution of the percentage determinations of like-sexed 
twins, as already described, would have a mode at approximately 50 
per cent. 

If such cross-over chromosomes should occur among the kindreds 
considered in this study, then it would follow, on the basis of the fore- 
going discussion, that the distribution curve for the percentages of like- 
sexed twins would be tri-modal in nature with one mode centering at 
approximately 64.37 per cent, one at approximately 50 per cent, and 
one exactly at 100 per cent. It should be possible to determine, there- 
fore, of the two possible conditions which one has actually occurred, by 
means of making a determination and study of the distribution curves 
for the percentages of like-sexed twins which have occurred in the 
small groups within and among the kindreds, as already explained. 

In order to obtain a highly exact and representative determination 
of these small groups within the kindreds, the significant portions of the 
original data, as filed in the archives, were transcribed onto ordinary 
cross-section paper. In order to facilitate and expedite this work, a 
system of recording was devised, which is shown in Figure 1,a. A 
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cross (X) represents the occurrence of a twin, the type of which is 
represented vertically below the cross by means of symbols, as explained 
in the figure. Vertical coordinates represent ancestral and descendant 
generations, one unit to a generation, while the horizontal coordinates 
represent collateral kinship relationships. Only one twin is represented 
in a vertical column. Each unbroken horizontal line represents one 
sibship. The sex of the person in direct line of relationship is indicated 
by means of symbols placed to the right of the person represented. 
Parents appear in different vertical columns. The purpose of this sys- 
tem was solely to represent the kinship relationships between twin pro- 
ducing individuals, so no attempt was made to represent individuals who 
were not in a direct line of relationship between the twins. The kinship 
relationships of the 1,131 twins in the 140 kindreds used in this study 
were represented in this way. Figure 1,a represents a typical kindred 
of this group. 

Having the kinship relationships of the twins diagramatically ex- 
pressed in this way, it was comparatively simple to determine the various 
groupings. This was done in accordance with certain very definite 
conditions which were established in advance. The “degree of relation- 
ship” between the twin producing individuals was determined by count- 
ing the number of the coordinate units that occurred between the various 
twins. Each unit ancestrally or descendantly counted as one unit of 
kinship, and each sibship counted as one unit. The numbers that were 
obtained in this manner provided a ready and simple method for obtain- 
ing a rough index which would indicate the relative closeness of the 
kinship relationship between the two twin producing individuals. The 
smaller numbers indicated the closer kinship relationships. 

In this study, an attempt was made to maintain an average degree of 
kinship of three degrees, as already explained, for the groups within 
one kindred, while, in no case, were more than five degrees of kinship 
allowed for any group. Once these groups within the kindreds had been 
determined with the aid of the index, the degree of kinship number was 
ignored, and all groups were considered to be of equivalent significance. 
The slight variations about a mean of three did not seem to require 
detailed and specific consideration. 

An attempt was made to maintain two or three twins as the usual 
size for the groups. Groups of four occurred quite frequently, but 
these, and the larger groups, were considered superfluous and so were 
subdivided into groups of two or three twins. The selection of these 


] 

j 

| 


ly ex- 
arious 
efinite 
lation- 
count- 
arious 
nit of 
were 
btain- 
of the 


FACTORS OF TWINNING 185 


groups on the basis of such considerations was completely determined by 
the prearranged conditions, and essentially the same groupings would be 
obtained by any operator acting in accordance with such conditions. 

The groupings were represented symbolically as shown and explained 
in Figure 1,b. The groups were designated by means of parentheses 
drawn around the corresponding twin symbols, and the maximal degree 
of kinship occurring within the group was represented in the exponential 
position of the parenthesis. The size of the group was represented, of 
course, by the number of twin symbols that appeared within the paren- 
thesis. The same kindred was used for Figure 1,a and Figure 1,b, so 
that comparisons might readily be made. 

By dividing each kindred into groups in this way, each group would 
become, in essence, an indicator, such that it might well be termed an 
“indicator group”. With a series of such indicator groups, the nature 
of the underlying genetic configuration of a twin producing kindred 
could be regularly determined, and, in a collection of kindreds where 
the two twinning tendencies were associated in some way, a clear in- 
dieation of the quantitative degree of that condition could be regularly 
obtained. These series of indicator groups have been termed “percentage 
determination units”, and contain, usually, from one to ten such groups. 
In this study, only kindreds that contained three or more indicator 
groups appeared to be of sufficient size to allow for the making of 
reliable determinations of the ratios. 


ANALYSIS 


In the total of 140 kindreds used in this study, 41 provided an 
opportunity to study the results when 3 or more indicator groups were 
contained within one kindred. These 41 kindreds provided a total of 
267 groups and represented a total of 621 twins. The percentage of 
like-sexed twins was 62.96 per cent, or reasonably close to the 64.37 
per cent that was obtained for the whole population. In order to 
facilitate the further analysis of this collection of the data, the kindreds 
were divided into two subdivisions. One considered the data from 
kindreds that contained less than eight indicator groups, while the other 
division concerned the data of the remaining kindreds. 

In the data from the collection of the smaller kindreds the determinz- 
tions of the percentages of like-sexed twins were made separately for 
the three twin groups and for the two twin groups that occurred within 
each kindred. There were, in this collection of data, 47 such determina- 
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TABLE 1 


The number of like- and of unlike-sexed twins that occur in the groups of 1, 2, and 3 
and the percent of like-sexed twins in the percentage determination units for 
all the kindreds that contain from 3 to 7 indicator groups 


KINDRED NUMBER OF TWIN PAIRS PERCENT OF LIKE- 
NUMBER AND Groups of three Groups of two Groups of one SEXED TWINS 
“A” FILE twin pairs twin pairs twin pairs Groups of Groups of 
REFERENCE Like- Unlike- Like- Unlike- Like- Unlike- Three Twins Two Twin 
Sexed Sexed Sexed Sexed Sexed Sexed 


39,165-173 
73 
75 
78-79 
105 
120-121 
131 
141-142 
189-191 
197 
275-278 
279-283 
407-414 
415-424 
447-451 
452-459 
§39-542 
702 
740-741 
791-793 
s13-515 S 
627-627bS 
631-631bS 
632-632bS 
636-636aS 
644 S 
712aS 
Totals 52 32 107 10 4 
Total number of twins 
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5 
2 
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# The numbers in these columns are the determinations based on units composed of groups that 
more closely related than the groups that composed the units based on “all of the three twin groups”, 
“all of the two twin groups” of the kindred. 
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tions and the values are shown in Table 1. In twenty-one of these 
kindreds, these units represented also the combinations of the most 
closely related indicator groups. In the remaining eight kindreds, per- 
centage determination units could be obtained by combining the more 
closely related groups, and the values obtained from these units are 
given to the right of the percentages determined on the other basis. 
These values have been used for subsequent calculations. The small 
size of these kindreds rendered impracticable any more involved criteria 
for obtaining the percentage determination units. 

An examination of Table 1 shows that there were in all eleven 
determinations of 100 per cent, and eight determinations of 50 per cent. 
There were, in addition, six determinations in four kindreds, both 
determinations of which were below 50 per cent or averaged below 50 
per cent. From these cases, it is clear that occasionally distinct units of 
indicator groups do occur in close kinship relationships which have 100 
per cent, or approximately 50 per cent, like-sexed twins. On the other 
hand, the distribution of the other determinations of this collection of 
kindreds is fairly symmetrical with a mean at 62.07 per cent. 

In the subdivision of the kindreds which contained eight or more 
indicator groups, 351 twins were represented, of which 62.10 per cent 
were of like sex. In these kindreds, the percentage determination units 
were, when possible, formed in a way such that the average size would 
be approximately 10 twin pairs, and the data arranged in this way are 
presented in Table 2. Ten twin pairs were considered to be adequate 
for the provision of a reliable percentage determination, and it was 
desired to have as many such determination units as possible. Thirty- 
two such units were formed. Only indicator groups, as previously 
determined, were considered in the formation of these units, and an 
attempt was made to have these units composed of indicator groups that 
were as closely related as possible. The exact size of the unit was 
determined in accordance with this condition, and varied between 7 and 
15 twins per unit. In some cases, certain isolated indicator groups were 
unrelated to a unit, and so were excluded. 

From an examination of Table 2, one may see that there were two 
determinations of 100 per cent, and eleven determinations of approxi- 
mately 50 per cent or less. The other determination units averaged 
66.82 per cent or reasonably close to 64.37 per cent. 

It it clear, therefore, that in both of these collections of kindreds, 
units containing either 100 per cent, or approximately 50 per cent like- 
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TABLE 2 


Composition and percentage of like-sexed twins of each of the percentage 
determination units in kindreds which contain eight or 
more indicator groups of twins 


KINDRED 
NUMBER AND NUMBER OF TWINS PER PERCENTAGE PERCENTAGES OF LIKE-SEXED TWINS 


“A” DETERMINATION UNIT Per percentage 
REFERENCE Likesex Unlikesex Total determination unit 


230 


ANN 


712-712kS 
802-810 S 


932-934 S 


4 
5 
6 
9 
7 
9 
5 
4 
6 
5 
5 
4 
8 
7 
8 
4 
8 
7 
5 
3 
8 
7 
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7 100 - 
13 46.15 66.67 
425-432 10 14 71.43 -- 
II 36.36 56 
433-439 10 50 os 
. I 15 66.67 60 
440-446 12 41.67 
13 46.15 44 
* 469-475 12 75 7S 
E- 476-483 13 53.85 -- 
13 69.23 61.5 
484-487 8 62.5 
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sexed twins do occur. The relative frequency of this occurrence is 
shown in Figures 2 and 3, where the frequencies of the various per- 
centages of like-sexed twins are presented separately for the units of 
each size, and separately for the complete set of data, or set “a” and for 
the set of data from which the 50 and 100 per cent determinations have 
been excluded, or set “b”. The values indicated by these data have been 


Fic. 2. A Figure To SHow THE OccuURRENCE oF Twins, ACCORDING TO 
THE PERCENTAGE OF LIKE-SEXED TWINS THAT OcCUR IN THE PERCENTAGE 
DETERMINATION Units, Pres—ENTED BorH ANALYTICALLY AND IN A SUM- 
MATION CURVE, AND FOR THE COMPLETE SET OF DATA, AND FOR THE DATA 
FROM WHICH THE 50 AND 100 Percent DETERMINATIONS HAvE BEEN 
ExcLupepD 


For comparison, a normal frequency curve is also included. The bimodal 


nature and asymmetrical lower left hand portion of the summation curve 
for the complete set of data is clearly marked. 


‘ad 


HUMAN BIOLOGY 


Fic. 3. A Ficure to Show tHe Occurrence or Twins, AccorpING To 
THE PERCENTAGE oF Likge-SeExep Twins TuHat Occur IN THE PERCENTAGE 
DeterMINATION Units, Presentep ANALYTICALLY AND IN A SuM- 
MATION CURVE, AND FoR THE ComMPLETE Set or DaTA, AND FOR THE DATA 
FROM WHICH THE 50 AND 100 Percent DETERMINATIONS Have Been Ex- 


CLUDED 
For comparison, a normal frequency curve is also included. The trimodal 
nature of the summation curve for the complete set of data is clearly marked. 
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summated at 5 unit intervals, and the results of this procedure shown 
by curve “A” for the data of set “a”, and by curve “B” for the data of 
set “b”. The percentage of like-sexed twins, determined from the actual 
data for these two sets of twins, was respectively 65.40 and 62.07 per 
cent for the smaller kindreds, and 62.10 and 66.82 per cent for the 
other kindreds. 

An examination of Figures 2 and 3 shows that three very distinct 
modes occur in the summation curve “A”. One of these is the normally 
expected one that occurs at approximately 65 per cent, one occurs defi- 
nitely at 100 per cent, while in Figure 3 the third occurs at approximately 
45 per cent. In Figure 2 a distinct irregularity and asymmetry occurs 
in the left-hand portion. In both of these curves, the portion which 
presents the mode at approximately 65 per cent is very symmetrical as 
may be seen even more clearly by comparing that portion of the curve 
with the normal distribution curves “C”. The portions of the curves 
which provide the mode at approximately 45 per cent, and exactly at 
100 per cent, arise abruptly from the central portion of the curve. These 
conditions show that distinct percentage determination units of 100 per 
cent and approximately 50 per cent do occur within the collection of 
kindreds considered in this study. 

On the other hand, the summation curve “B” in both figures may be 


seen to be quite symmetrical with a mode at approximately 65 per cent, 
and this symmetry is even more apparent when the curve is compared 
with the normal distribution curve “C”. 


DISCUSSION 


As has already been explained in detail, when the occurrence of an 
association between two traits can be demonstrated, as has been done in 
the case of monozygotic and of dizygotic twinning, it is possible further 
to determine the nature of the association by determining the consistency 
with which the two conditions appear together in the kindreds. If the 
two traits always occur together, one might expect that but a single genic 
condition would be concerned. On the other hand, when the three 
distinct combinations of (1) both traits together, or (2 and 3) each 
trait singly, occur, it is possible that two genetically linked genes would 
be involved. The three combinations represent the various conditions 
that would result from the two genes crossing over respectively with 
the corresponding normal allelomorphs. 
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Since, in the case of. twinning, the identification of the type of the 
twin is accomplished by means of a determination of the percentage of 
like-sexed twins, the usual statistical variation that is characteristic of 
many biological systems must be considered in the determination of the 
genic nature of such traits. In order to do this, it has been necessary to 
determine the percentage of like-sexed twins for a large number of small 
groups within and among the kindreds. If but a single genic condition 
were involved, the values of these percentages would be expected to 
conform to a simple unimodal distribution; whereas, if two genetically 
linked genes were involved, a trimodal distribution would be expected. 
Each mode would represent one of the genic combinations already men- 
tioned, and, in the case of monozygotic and dizygotic twinning, would be 
expected to occur at approximately 50, 65, and at exactly 100 per cent. 

An analysis of this sort has been made, and, as may be seen from 
an examination of Figures 2 and 3, the occurrence of the trimodal type 
of distribution is clearly and unquestionably demonstrated. In Figure 3 
the modes occur at 45, 67.5, and 100 per cent. In Figure 2 modes occur 
at 62.5 and 100 per cent, while marked distortions of the lower left-hand 
portion of the curve may readily be discerned by making a comparison 
with the normal frequency distribution curve “C” shown in that figure. 
It is necessary to conclude, therefore, on the basis of this data that 
monozygotic and dizygotic twinning are, in their final and fundamental 
determination, dependent upon genes which are genetically linked. 

That this linkage occurs on an autosomal chromosome is shown by 
the lack of any sexual pattern in the transmission of the traits, and by 
the work of Davenport’ in which it has been shown that both the 
father and the mother are equally able to cause the production of twins. 
On this basis it would appear that the genes for the production of twin- 
ning are located, not on a sex chromosome, but rather on one of the 
autosomal chromosomes. If this be true, then it could be concluded 
that twinning in man is produced by two autosomal genes linked on 
one chromosome. 


™Davenport, C. B. Influence of the male in the production of human twins. 
Am. Nat., 1920, Vol. 54, pp. 122-129. 

————. Heredity of twin births. Proc. Soc. Exp. Biol. and Med., 1920, 
Vol. 27, pp. 75-77. 

. Influence of the male on the production of twins. The Medical 

Record, 1920. 

————. Does the male have an influence in human twin production? 
Ztschr. indukt. Abstammgl., 1927, Bd. 46, S. 85-86. 
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The manner of development of the various types of monozygotic 
and of dizygotic twins, together with some of the underlying genetic 
mechanisms whereby hereditary factors might operate, have been des- 
cribed in detail in an earlier paper. There is little to be added at this 
time except to state that the analysis outlined in this paper has definitely 
demonstrated that, of the various possibilities outlined in the earlier 
article, the genetic linkage of genes for the two phenotypic character- 
istics of twinning is the one that has actually occurred. 

On this basis, therefore, there is one gene for monozygotic twinning 
and one for dizygotic twinning. The gene for monozygotic twinning 
might still be of the nature of a “weak dominance”, as explained and 
developed in detail in the earlier paper. The gene for dizygotic twin- 
ning might be of a nature such as to affect the action of the zygote at 
the time of implantation so that it would not cause the uterus to become 
unreceptive as rapidly as normally. As suggested in the earlier paper, 
in a case of.this kind, it might frequently happen that a second zygote 
could become well implanted before the uterus would be rendered utterly 
unreceptive. 

The demonstration of tryptic enzymes in foetal ectoderm by Grafen- 
berg’; the general appearance of the endometrium immediately sur- 
rounding the early human ova described by Miller®, Linzenmeier®®, 
Peters™, and others; the occurrence of canalized fibrin at the junction 
between the foetal and decidual tissue formed by a degeneration of 
those tissues as described by Langhans!*, Rohr’, and others; the rapid 
proliferation of the chorionic epithelium and its subsequent invasion of 


*Grafenberg, E. Beitrage zur Physiologie der Ei-einbettung. Ztschr. f. Geb. 
u. Gyn., 1910, Bd. 65, S. 1-35. 

* Miller, J. W. Das jiingste operativ erhaltene menschliche Ei. Berliner klin. 
Wochenschr., 1913, Bd. 50, S. 865-860. 

”Linzenmeier, G. Ein junges menschliches Ei in situ. Archiv. f. Gyn., 
1914, Bd. 102, S. 1-17. 

“ Peters, H. Ueber die Einbettung des menschlichen Eies. Leipsig und Wien, 
F. Deuticke, 1890. 

“Langhans, T. Untersuchungen iiber die menschliche Placenta. Archiv. f. 
Anat. u. Enitwickelungsgesch., Leipzig, 1877, S. 188-267. 

Ueber die Zellschicht des menschlichen Chorions. Beitrige sur 

Anat. und Embryologie. (Henle’s Festgabe), Bonn, 1882. 

“Rohr. Die Beziehungen der mutterlichen Gefasse zu den intervillosen Raumen 
der reifen Placenta, speciell zur Thrombose derselben (“weisser Infarct”). D. L, 


Bern, 1880. 
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the surrounding decidual tissues, as described by Hubrecht ™, Peters! 
and many others; and the sudden rise in the cyclogram at the time of 
nidation, as described by Samuels'® — these indicate that substances of 
some sort are produced by the zygote, both during the early implanta- 
tional and at later stages. The quantity, nature, and secretion of such 
substances might be determined by genetic factors. 

It is certain, too, as shown by Leo Loeb!*, Corner!?, Courrier and 
Knaus™, Asdell®®, Pratt?*, and several others, that the effect of 
the implantation of the zygote is to cause the retention of the corpus 
luteum, which in turn secretes hormonal substances which cause the 
retention of the decidua. This decidua, according to Williams**, in- 
creases markedly in thickness during the first few months of pregnancy, 
the cells of the surface epithelium covering the decidua change markedly 
in shape, as shown by Klein** and several others, and the uterus be- 
comes unreceptive to other zygotes. The nature, degree, or rapidity of 
development of the retained corpus luteum might be dependent upon the 
substances produced by the zygote, which, in turn, likewise, might be 
determined by genetic factors. 

The influence of environmental factors upon the operation of these 
genes is, similarly, quite unknown. Statistically, the appropriate type of 


“ Hubrecht, A. A. W. Die Rolle des embryonalen Trophoblast bei der 
Placentation. Zentralbl. f. Gyn., 1897, Bd. 40, S. 1206. 

* Samuels, J. The cycle of the woman. Jour. of Obs. and Gyn. of the Brit. 
Emp., 1938, Vol. 45, pp. 291-319. 

* Loeb, Leo. : The mechanism of the sexual cycle, with special reference to the 
corpus luteum. Am. Jour. Anat., 1923, Vol. 32, pp. 305-343. 

* Corner, G. W. Cyclic changes in the ovaries and uterus of swine, and their 
relations to the mechanism of implantation. Carnegie Inst. of Wash. Publ. 
Contrib. to Embryol., 1921, Vol. 13, pp. 117-146. 

* Courrier, R., and Kehl, R. Le deciduome experimental chez la lapine gestante. 
Compt. rend. Soc. de Biol., 1930, T. 104, pp. 1180. 

*Knaus, H. Zur Physiologie des Corpus luteum. Archiv. f. Gymn., 1930, 
Bd. 141, S. 374. 

*Asdell, S. A. The growth and function of the corpus luteum. Physiol. Rev., 
1928, Vol. 8, pp. 313. 

™ Pratt, J. P. Corpus luteum in its relation to menstruation and pregnancy. 
Endocrinology, 1927, Vol. 11, pp. 195-208. 

™ Williams, J. W. Obstetrics. New York and London, D. Appleton and 
Company, 1925. 

™Klein, G. Entwickelung und Riickbildungen der Decidua. Ztschr. f. Geb. 
u. Gyn., 1891, Bd. 22, S. 247-295. 
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twins is produced approximately two to three times as frequently by the 
gene for dizygotic twinning as by the gene for monozygotic twinning. 
The gene for dizygotic twinning seems, according to the work of 
Greulich**, Komai and Fukuoka*5, and others, to be able to produce 
twins more readily in older women and in later pregnancies, whereas 
the gene for monozygotic twinning appears to be not especially in- 
fluenced in its production of twins by such factors. This might be an 
explanation of the differences found by these authors in the occurrence, 
on the one hand, of dizygotic twinning, and, on the other hand, of 
monozygotic twinning. 


SUMMARY 


In order to determine the nature of the association between the 
factors for the production of monozygotic and those for the production 
of dizygotic twinning, 1,131 twins in 140 kindreds filed in the “A” File 
of the Eugenics Record Office, were analyzed in groups of two or 
three twins, and in units of from one to fifteen such groups. The per- 
centage of like-sexed twins was determined for each of these groups 
and units, and the variations in the values of these percentages were 
analyzed by means of a graphical representation. The frequency dis- 
tribution curves that were obtained in this way were definitely trimodal 
in nature. Three distinct modes appeared in one case; two distinct 
modes and a marked distortion of the left-hand portion of the median 
mode appeared in the other. 

This distribution is interpreted to indicate that the large, median, 
modal class is composed of units produced by chromosomes that bear the 
genes both for monozygotic and for dizygotic twinning. On the other 
hand, the modes which center respectively at 100 per cent and at ap- 
proximately 45 per cent are believed to be composed of units which 
contain chromosomes with the genes respectively for monozygotic or 
for dizygotic twinning with, in each case and reciprocally, the corres- 
ponding normal allelomorph of the other gene. The occurrence of three 
distinct types of chromosomes is thus demonstrated, and the two latter 


™“Greulich, W. W. Heredity in human twinning. Am. J. Phys. Anthrop., 
1934, Vol. 19, pp. 391-431. 

*Komai, T., and Fukuoka, G. Frequency of multiple births among the 
Japanese peoples. Am. J. Phys. Anthrop., 1936, Vol. 21, pp. 433-447. 
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types are believed to have developed from the first type by means of 
crossing over. The occurrence of such evidences of crossing over, there- 
fore, indicates the occurrence of a genetic linkage between the genes 
for monozygotic twinning and those for dizygotic twinning. A study of 
the sexes of the ancestors of the twin-producing individuals indicates 
that such twinning is not a sex-linked character. 

It is concluded, therefore, that monozygotic and dizygotic twinning 
in man is produced by two genetically linked genes which occur on an 
autosomal chromosome. 
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DEVELOPMENT OF THE HEAD IN THE 
SAME INDIVIDUALS’ 


BY MARCUS S. GOLDSTEIN 
Division of Child Research, New York University Dental College 


THE PROBLEM 


HJONSIDERABLE attention has already been given to antero- 
posterior and transverse growth of - head and the 
} concomitant effect on form (Boas, ; Meredith, ’35; 
= Goldstein, ’36). All such studies, ae as far as the 
writer is aware, have been based on the cross-section method, that is, 
development being determined from measurements on different children 
at varying ages, or the data have been treated as if this were the case 
(Fleming and Martin, ’33). 

The writer has taken repeated measurements of the head at annual 
intervals on the same children, each child having had from two to six 
examinations. Despite limitations of treatment imposed by the character 
of the material, several pertinent questions relating to growth and form 
scarcely possible of consideration in a strictly cross-section study, could 
be and are examined in the following. A wealth of material recently 
made available by the Harvard Growth Study (Dearborn et al., ’38), 
including repeated observations of head width and length in the same 
subjects, has been utilized to check and clarify further the questions 
originally posited. 


MATERIAL AND METHOD 


The children, 115 girls and 141 boys between 2 and 16 years of age, 
were all of American birth and preponderantly of American parentage.” 
The economic circumstances of the group as a whole were probably 


*I wish to acknowledge with thanks the helpful criticism of this paper by Dr. 
Harry L. Shapiro of the American Museum of Natural History. 

*The ethnic origin of the parents and grandparents of substantially the same 
group as the present is tabulated in a previous study (Goldstein and Stanton, 35). 
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comfortable, the parents stemming mainly from the middie ‘middle’ class 
(teachers, physicians, dentists, etc.). 

All measurements were taken by the writer. On account of indis- 
position or other reason the child was frequently not brought in for 
examination up to a month, occasionally up to two months, after the 
twelve month interval. This discrepancy of one and two months (47 
cases or 7.4 per cent of the latter) was considered of no appreciable 
significance in the present instance, and no interpolation was therefore 
made in these cases. No data were used where the discrepancy was 
greater than two months. 

The instrument used was the Hrdlicka spreading calipers, repeatedly 
tested. Head length was measured between glabella and the farthest 
point on the occiput; width was the maximum transverse diameter. 

Accuracy of observation is obviously of essential importance espec- 
ially in a study of growth in the same individual, and every precaution 
possible was taken in this respect. It may be mentioned that at the time 
of measurement the diameter of the preceding year was not known. A 
measurement of head length was less than that of the preceding year, to 
the extent of one millimeter, never more, in 9 cases (4 2, 52 ) ; width of 
head, also not exceeding one millimeter, in 20 cases (94, 112) —a 
negligible number of the total 636. Of some interest is the apparently 
greater susceptibility to error in measuring width than length of head, 
a rather unexpected result. Several cases occurred in which increment 
was as much as I2 mm. in one year, strongly suggesting an error in 
measurement ; these were omitted from the calculations. 


DISTRIBUTION AND CENTRAL TENDENCY 


Table 1 gives the central tendency and distribution of annual incre- 
ment in length and breadth of the head, respectively. It was intended to 
present the length and width data in correlation form, but this purpose 
can be more adequately achieved with the extensive series of the 
Harvard data. 

The amounts of increment in both length and width of head are 
evidently appreciable throughout the age period under consideration but 
appear especially high between 2 and 5 years, usually tapering off there- 
after. There is also a definite tendency for mean annual increment in 
the length of the head to be greater than that in width; this is generally 
true of individual cases but the exceptions are frequent and sometimes 
considerable in extent. It might be recalled at this point that like incre- 
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ments in width and length of head are not equivalent relatively, due to 
the smaller diameter of the former, and would actually indicate relative 
broadening of the head. Indeed, depending on the initial size, a slightly 
larger increment in length may still not give a lower cephalic index, e.g. 
one boy’s head was 171 mm. in length and 136 mm. in breadth, cephalic 
index, 79.5; the annual increment was 5 mm. and 4 mm. for length and 
breadth, respectively, the cephalic index, however, remaining at 79.5. 
Further examples of this sort are indicated in a paper by Stewart (’36, 


p. 136). 
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Fic. 1. Curves or MEAN ANNUAL INCREMENT IN LENGTH AND WIDTH 
or HEAD IN THE SAME CHILDREN 


The mean annual increments of Table 1 are graphically presented in 
Fig. 1. Considering first length, it is noted that there is an initial peak 
and subsequent decline until the seventh year, alike in both sexes except 
for a peculiar discrepancy in the very beginning in the females. After 
the 7th year, growth apparently levels off until 13 years, although pulsa- 
tions of relative acceleration continue even during this interval ; between 
13-14 years there is marked acceleration in the males but actual deceler- 
ation in the females. The increased growth in the former is probably 
due to the greater development of the glabella region, beginning at this 
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time probably as one of the manifestations of the pubertal complex in 
the males. 

Pattern of growth in head length is very similar in both sexes, ex- 
cept for the intervals already noted, namely 3-4 and 13-14 years. 

Turning to width of head, we find the same initial difference between 
the sexes, the peak of increment occurring at 3-4 years in the males, and 
at 4-5 years in the females. As in length, however, there is subsequent 
deceleration although the decline is much more gradual and less steep, 
continuing to about 9 years of age when a plateau begins, extending to 
13 years, after which there is a suggestion of acceleration in the males 
but no deceleration in the females; — the nuraber of cases at this last 
age, however, is altogether inadequate. 

Growth in length of head is also compared with growth in width. 
The mean rate of increment is definitely greater antero-posteriorly than 
transversely. Curiously, in both sexes the curves of length and width 
approach each other at about 5-7 years as well as during the 13-14 year 
interval in the females when the curves actually meet. 

The pattern of development of length and width of head is remark- 
ably similar in the males, but appears to be rather dissimilar in the 
females, width of head in the latter apparently developing at a much 
more even pace than the antero-posterior diameter. 

In order to secure some conception of the actual size of the head, 
the mean length and width respectively, as well as the cephalic index, 
are given in Table 2. It will readily be noted that the annual increment 
obtained from the differences between the average dimensions does not 
conform in pattern to that based on the means of the individual incre- 
ments (Table 1). The discrepancy is undoubtedly due to the differeat 
methods of treatment of the data, namely, the longitudinal (even in a 
limited sense), in the first case, in contrast to the strictly cross-sectional 
procedure in the second instance. There can be little doubt that the 
developmental pattern indicated by the “longitudinal” results is much 
the more reliable, being based as it is on actual increments in the same 
individuals. 

Attention may be called to an excellent discussion by Shuttleworth 
(’37) of the comparative reliability of results obtained by the cross- 
section and longitudinal methods of research in problems of growth. 

The average head length and width each was also found for the 
Harvard data, considering children of north European ethnic stock only, 
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at 6 years and the same children at 17 years;* 114 males, 140 females. 
The difference between the averages was of course the same as the mean 
of the individual increments. Additional measurements, those available 
at 6 years but not at 17, and others at 17 years but not at 6 years, were 
combined with the previous data in order to discern the effects on the 
averages. The effects did not appear substantial and the greater number 
of cases was utilized for the mean dimensions given in Table 3. 

The data indicate the usual relative lengthening of the head with age 
(diminished cephalic index) in both males and females, slightly iess so 
in the latter. Absolute variability does not appear to change appreciably 
between 6 and 17 years, except perhaps in the length of head in males. 
Relative variability as measured by Pearson’s coefficient of variability 
also is practically alike at 6 and 17 years in both length and breadth of 
head, males and females. Form of head, however, seems somewhat more 
variable than the absolute dimensions. 


TABLE 4 


Mean increment in head diameters of the same children between 
6 and 17 years of age (Harvard Growth Data) 


HEAD WIDTH 


PER CENT HEAD LENGTH PER CENT 
OF INIT- OF INIT- 


No. Mean S.D. C.V. Range tarsize Mean S.D. CV. Range tsizE 


% % 
Male 114 8.1 2.3 28.4 3-16 5.7 15.2 3-4 22.4 7-30 8.6 


(mm.) (nm.) (mm.) (mm.) (mm.) (mm.) 


Female 140 8.0 2.3 28.8 3-18 5.8 12.7 2.9 22.8 4°22 7.4 


Table 4 indicates the mean increment between 6 and 17 years in the 
same individuals. This is manifestly substantial. Interestingly, incre- 
ment in width of head is practically identical in both sexes, absolutely 
and relative to initial size, whereas increment in length of head is 
definitely less in the females than in the males, both absolutely and 
relatively. Variability is quite high, discernible in the range and in the 
coefficient of variability. 

A number of individual growth curves were plotted, largely utilizing 
the Harvard data for this purpose. These data are readily available and 


* Age had reference to mid-points, ie. 6 years included 5 years, 6 months to 
6 years, 5 months; similarly for 17 years. 
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the curves will therefore not be reproduced. The most striking result 
as it appeared to the writer was the wide array of developmental patterns 
discernible both in length and width of the head, evidently indicative of 
marked individual variability. It seemed, however, that whatever the 
developmental pattern, the total increment was often quite similar or 
the same. A more detailed analysis by age is in order but could not be 
attempted at the present time. 


EFFECTS OF INITIAL SIZE OF HEAD 


The question arose whether initial size of head had any effect on 
amount of increment or pattern of growth. In attempting to resolve 
this question, increments were segregated according to whether the head 
dimension (length and width, respectively) was below or above the 
average at each age. The results were: length of head, no apparent 
correlation, mean increments in each category differing only slightly and 
in no regular order. This was also true of width of head in the males. 
In the females, on the other hand, as indicated in Table 5, the smaller 
heads transversely (below average) manifested a consistently albeit 
slightly greater increment at every age interval. 


TABLE 5 


Mean increment in width of head of females according to whether initial 
dimension in the subjects was below or above the average 


AGE INTERVAL 
3-4 45 5-6 6-7 7-8 8-9 9-10 10-11 


Below average (6) 1.9 (14) 1.8 (20) 1.5 (23) 0.9 (29) 1.0 (24) 0.7 (18) 0.6 (11) 0.7 
Above average (7) 0.9 (10) 1.0 (14) 1.0 (18) 0.6 (15)0.5 (13) 0.5 (14) 0.3 (11) 05 


Note: Figures in parentheses refer to number of cases. 


The Harvard material was first utilized in essentially the same 
manner, total increment between 6 and 17 years in each case being 
segregated also according to whether the length or width of head of the 
individual at 6 years was below or above the average of all the cases at 
6 years. Interestingly enough, increment in length of head was found 
to be definitely related to initial size. The differences in increment be- 
tween the “long” and “short” heads, and in favor of the latter, were: 
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males, 1.5 mm., females, 1.9 mm., each being statistically significant 
(D/P.E.aite. 3-9 and 5.0, respectively). Width of head, however, was 
not much affected by initial size, the differences in increment between 
the “broad” and “narrow” heads, also in favor of the latter, being: 
males, 0.8 mm., females, 0.6 mm. (D/ P.E aire, 2.6 and 2.2, respectively). 

A more refined method of treatment with reference to influence of 
initial size was feasible with the Harvard data and the results are given 


TABLE 6 


Mean increment in head dimensions between 6 and 17 years according 
to initial size (Harvard data, American children of north 
European stock) 


LENGTH 


135- 140- I45- I50- 155- 160- 165- 170- 175- 180- 
139 144 149 154 159 164 169 174 179 184 


Male 


80 7.7 7.2 10.0 15.0 15.9 15.1 14.0 


Female 


Mean 6 sa 22 FR. 13.3. 13.3 128 11.7 11.6 


*One case with 155 mm. length included in 160-164 category. 


in Table 6. Here also and perhaps in clearer fashion we find a definite 
tendency for the “short” heads to manifest greater increment than the 
“long” heads during a fairly considerable interval of time. Indeed, this 
would appear to be the case in width of head also, namely, the “narrow” 
heads indicating more or less greater increment in general than the 
“broad” heads. An apparent contradiction, maximum dimensions ex- 
hibiting large increments, is probably due to paucity of numbers in these 
categories, although it is also possible that the tendency is reversed in 
cases with exceptionally large dimensions. 
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It may be mentioned under this section that a high annual increment 
(in the New York University material) was generally followed by a 
lower amount, and a very low increment was most often succeeded by 
the same or a higher amount. 


| 
MENARCHEAL AGE AND GROWTH OF HEAD 


The relationship of menarcheal age in girls to development of the 
head is manifestly a matter of considerable interest. The writer is 
greatly indebted to Dr. Frank K. Shuttleworth of the Institute of 
Human Relations of Yale University for generously making available 
to him the material given herewith on this point. The data are from 
the Harvard Growth Study. A full exposition of the nature of the 


TABLE 7 


Relationship of menarcheal age and development of the head in girls 
(Harvard Growth Data) 


AVERAGE (mm.) WIDTH LENGTH 
Menarche Early Middle Late Early Middle Late 
(¥ Before 12-6to After Before 12-6to After 
woe) as 13-5 13-5 12-5 13-5 13-5 
Age (72) (108) (68) (72) (108) (68) 

(midpoints ) 

6.0 137.3 138.4 171.1 171.8 

7.0 139.7 138.8 137.6 172.2 173.0 169.5 

8.0 140.7 140.0 138.6 174.2 174.3 172.5 

9.0 141.5 141.0 139.3 176.1 175.9 173.7 
10.0 142.3 141.7 140.1 178.1 177.5 175.8 
11.0 143.5 142.5 140.9 180.2 179.2 177.8 
12.0 144.7 143.6 141.7 . 182.4 181.2 179.6 
13.0 145.5 144.6 142.5 183.6 182.8 181.3 
14.0 146.0 145.3 143.4 184.1 183.7 182.6 
15.0 146.1 145.5 144.0 184.0 183.6 183.1 
16.0 146.0 145.4 144.0 183.9 183.4 183.0 
17.0 146.1 145.3 143.9 183.9 183.7 183.0 
18.0 145.7 145.4 144.0 184.0 183.7 183.3 
19.0 withite 145.4 143.9 183.8 184.2 183.9 


Note: Figures in brackets refer to number of cases. 
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material may be obtained in a recent monograph by Dr. Shuttleworth 
(37) wherein menarcheal age is correlated with longitudinal develop- 
ment of other characters in the same girls dealt with herein.* 

Table 7 presents the results. The girls, 248 in number, were divided 
according to what was considered early, middle, and late menarche, cor- 
responding in age to (1) before 12 years, 5 months; (2) 12 years, 6 
months to 13 years, 5 months; and (3) after 13 years, 5 months. It is 
to be remembered that measurements were made on the same girls at 
all ages, that is, a girl beginning menstruation at 12 years and 8 months 


AGE 


AGE 


(46 as 


HEAO 
LENGTH 


E = EARLY MENAACHE 
= MIDOLE 
L=LATE 


Fic. 2. GrowtH Curves or WiptH anp LenctH or Heap 1n Grrts 
AccorDING To AGE OF MENARCHE 


‘Dr. Shuttleworth writes with regard to the material, “In deriving these 
data we divided each of the three groups into those measured nearest odd numbered 
birthdays (7, 9, 11, etc.) and those measured nearest even numbered birthdays 
and then combined the two groups giving observation points at annual intervals 
although the original measurements during the later years of the Harvard Growth 
Study were taken only every other year.” 
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is considered in the “middle” menarche category from 6 years to 19 
years of age. 

Turning to the tabular matter, or better still, to the graphic illustra- 
tion of the data in Fig. 2, we note several remarkable results. First, 
that there is a definite and generally consistent relationship between age 
of menarche and mean size of head, especially in the transverse diameter. 
In other words, the dimensions are largest in girls of early menarcheal 
age, next in those of the middle period, and least in those with late 
menarche. The differences, although not marked are tangible, particu- 
larly in the early group in contrast with the late group. Moreover, and 
also with special reference to width of head, the differences are main- 
tained at virtually all age levels. 

Second, in contrasting the development of width and length of head 
with reference to menarcheal age, it is noted that the influence of the 
latter is perceptibly less in the development of the head antero-posteriorly 
than transversely ; in fact, at 19 years the head length has become practi- 
cally identical in all three menarcheal age groups while the divergence 
in width of head is even greater than at 6 years. Incidentally, it may be 
noted that the smaller initial length of head in the late menarche group 


b AGE INTERVAL 19 6 AGE INTERVAL 19 
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Fic. 3. MEAN ANNUAL INCREMENT IN WIDTH AND LENGTH OF HEAD 
or Grrts oF DIFFERENT MENARCHEAL AGES 
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has increased more than the longer initial length of the early menarche 
oup. 

os Third, stability in size or virtual cessation of growth apparently 
occurs in both width and length at about 13 or 14 years of age in the 
early and middle menarche girls, although there is some slight increase 
in length later in the middle menarche group. In late menarche, on the 
other hand, and this in both width and length of head, a plateau in 
growth pattern commences a year after, namely, at 15 years; here too 
there seems to be a slight additional increment in length later, between 
17 and 19 years. 

Let us turn to pattern of growth from the point of view of annual 
increment (Fig. 3). Considering first the width of head and not count- 
ing the high increment between 6-7 years, we find that the maximum is 
reached at 11 years in the early group and 12 years in the middle group, 
whereas in late menarche there is a virtual plateau between 7 and 14 
years with deceleration thereafter. 

Regarding head length, it is perceived that growth is generally some- 
what more rapid than in the transverse diameter, and also that it differs 
appreciably from the latter in pattern. Here the maximum is attained 
at 12 years in both the early and middle menarcheal ages, followed by 
deceleration, while in late menarche there are peaks of increment both at 
8 years and at 10 years of age, although it is not until after 13 years 
that deceleration becomes marked. In brief, the evidence as a whole 
seems to point to a definite tendency for (1) maximum growth in the 
head (excluding the high increment in early childhood) to occur about 
or somewhat before the time of menarche, or the maximum is reached 
at an earlier age in early than in late menarche; and (2) maturity in the 
sense of cessation of growth is attained earlier (about a year) in the 
early than in the late menarche group. 

It may be mentioned that others have shown with regard to stature 
and other characters (Boas, ’32; Shuttleworth, ’37), that early menarche 
is associated with early maturity and late menarche with late maturity, 
as is here suggested in the development of the head. 

Finally, the total increment between 7 and 18 years in the several 
menarcheal age groups relative to initial size, is as follows: width of 
head — early menarche, 4.3 per cent; middle period, 4.8 per cent; late 
menarche, 4.7 per cent: Length of head — early menarche, 6.9 per cent; 
middle period, 6.2 per cent; late menarche, 8.1 per cent. 
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Total increment is evidently greater relatively as well as absolutely 
in head length, and the higher total in the late menarche groups is of 
particular interest. 


HEAD FORM (CEPHALIC INDEX) 


It has long been known that the form of the head is broader relative 
to length in the child than in the adult. This, however, was with refer- 
ence to average conditions only. Questions such as whether the latter 
was true in all cases, or whether initial form of head had any effect on 


TABLE 8 


Mean increase and decrease in cephalic index points in same children 
segregated according to initial form of head 


DOLICHO- MESO- BRACHY- HYPERBRACHY- 
CEPHALIC CEPHALIC CEPHALIC CEPHALIC TOTAL 
(x-75.9)  (76.0-81.4) (81.5-86.9) (87.0-x) 


N.Y.U. children, both sexes: any 4-year interval 
between 2-16 years. 


Nochange (o0+0.4) ( 6) (21) (12) (2) (41) 0.23 
Mean increase ( 6) 0.95 (10) 0.77 ( 2) 0.70 (1) 1.60 (19) 0.86 
Mean decrease ( 4) 082 (32) 1.04 (44) 1.38 (8) 1.68 (88) 1.26 
Maximum increase 1.5 1.4 0.7 1.6 
Maximum decrease 1.6 1.9 3.3 2.6 


Harvard growth data: between 6 and 17 years 


Male 
Nochange (00.4) (10) (12) 0.2 
Mean increase ( 6) 1.2 ( 6) 1.2 
Mean decrease . (42) 2.5 1 (96) 2.6 
Maximum increase 2.4 
Maximum decrease y 4.9 


Female 
Nochange (o*+0.4) (19) 
Mean increase (13) 1.3 ( 2) 08 
Mean decrease : (46) 1.8 (35) 2.4 
Maximum increase " 2.5 1.0 
Maximum decrease 6.1 5.0 


Note: Figures in brackets refer to number of cases. 
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subsequent changes, and the like, have hitherto, to the writer’s know- 
ledge, received no attention. 

The Harvard Growth Study has been utilized in this instance as in 
the preceding, to check findings previously reached with the writer’s 
material. In the original material (New York University children), 
changes in the cephalic index were noted over a period of 4 years, in 
the same individuals, of course. Both sexes were necessarily combined 
in order to attain a tolerable series. As for the Harvard data, however, 
changes in the index were noted between 6 and 17 years, in the same 
individuals of north European ancestory only, and with regard to sex. 

The possibility of initial form of head exerting some influence on 
development or ultimate shape is manifestly a matter of interest, and 
has received attention in conjunction with the changes taking place in 
general. Definition of the several cephalic index categories (dolicho- 
cephaly, mesocephaly, and brachycephaly) followed Stewart’s (’37, p. 
137) recommendations to the Advisory Committee on Anthropometric 
Interests of the American Association of Physical Anthropologists. 

It should also be mentioned that the New York University data were 
first divided according to age, but since no essential difference was ob- 
served in the results thus obtained and the summation of the ages, i.e. 
any 4-year interval occurring between 2-16 years, the summation only is 
tabulated. 

The results are given in Table 8. Considering first the incidence of 
increase, decrease, or stability in index, we may turn to Fig. 4 for a 
graphic presentation on this point. With reference to initial head form, 
it is seen that dolichocephaly is actually characterized by a tendency to 
increase in cephalic index; this is especially marked in the combined 
sexes over a 4-year period, but is also definitely perceptible in the females 
between 6 and 17 years. What is more, this tendency is absent, and 
instead, a marked trend for a decrease in index, is apparent in meso- 
cephaly, and even more so in brachycephaly. Again this phenomenon 
is more clear in the combined sexes and in the females of the Harvard 
group. A fair percentage of cases manifests no appreciable change in 
index whatever, although this manifestation likewise tends to become less 
common from dolicho- to brachycephaly. The differences between the 
sexes, already intimated, are quite interesting. An increase in index, 
even stability, is definitely more common in the females than in the 
males. This may possibly be explained by the fact that there is a com- 
parative lack of development in the glabella region in the females, with 
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the chance for increment to be relatively greater in width than in length, 
or an increased cephalic index, consequently more likely of occurrence 
than in the males. In this connection it may also be recalled that the 
mean cephalic index in the females is usually, if not always, more or less 
higher than in the males. 


NY.U. CHILDREN, BOTH SEXES (ANY 4-Ya2 
INTERVAL BETWEEN 2-/6 yRs.) 
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20 460 60 & 40 40 €60 


Fic. 4. PeRcenTaGE oF Cases MANIFESTING No CHANGE (00.4), AN 
INCREASE, AND A Decrease, RESPECTIVELY, IN CEPHALIC INDEX 
DurInc THE INpICATED INTERVALS OF TIME 
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It should also be noted that a combination of the sexes of the 
Harvard data would obviously give a remarkably close approximation 
to the figure depicting both sexes in the New York University children, 
and this despite the fact that the latter refers to a 4-year interval and 
the former to an II-year period. 

The total conditions irrespective of initial form merely reaffirm the 
preponderance of a diminution in cephalic index, as well as the not 
infrequent occurrence of virtual stability, even increase, of the index, 
each in the same individuals over a period of years. 

Another query, corollary to the preceding discussion, is that concern- 
ing extent of increase or decrease in the cephalic index. This matter is 
also considered in Table 8. Noting first the conditions in general, in- 
dicated in the last column, we find that the decrease in index is in fact 
greatest in extent as well as most common in occurrence. With regard 
to initial form of head, there is the suggestion, to say the least, that the 
head tends to become relatively broader in dolichocephaly and relatively 
longer in brachycephaly, each in the same individuals over a period of 
time. Indeed, this phenomenon could also be interpreted from the 
relative frequencies of stability, increase, and decrease, respectively, 
occurring in the several head form categories, already described in Fig. 4. 

In this connection it should perhaps be mentioned that the determina- 
tion of how much of a change in index is significant, is outside the 
writer's province. The cephalic index is a proportion, of course, and 
its purpose, if understood correctly, is to give some indication of form. 
To what extent a difference of one or two points in the index figure, 
and at the various levels of the index, would actually affect form, is a 
matter of conjecture at present. Nevertheless, broad categories have 
been long recognized as defining relatively narrow, medium, and broad 
shapes of the head. To be sure, one category merges into the other, and 
a difference of an index point at the demarcation of two categories 
probably means little or nothing. On the other hand, it has been a 
common practice to segregate the indices of any group according to the 
three broad classes indicated above, namely, as dolicho-, meso-, and 
brachycephalic, and then to make comparisons of a like segregation in 
other groups, using this method as an aid in ethnic determination or 
analysis. With these circumstances in mind, it was considered rather 
pertinent that the factor of age be considered not only with regard to 
mere change in index, but also with respect to the transition from one 
cephalic category to another in the course of time, this, it is to be re- 
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membered, in the same individuals. This is the question considered in 
Table 9. 

The results are exceedingly interesting. First, it is clearly indicated 
that a substantial proportion of cases do change from one index category 
to another, practically 17 per cent during any 4-year interval between 2 
and 16 years in the combined sexes, and over 30 per cent of the children 


TABLE 9 


Changes from one cephalic index category to another in the same 
children over a period of four years and eleven years, respectively 


CEPHALIC INDEX 
Dolichoto Mesoto Hyperbrachy Brachyto Mesoto  Brachyto 
Meso Brachy to Brachy Meso Dolicho Dolicho 


N.Y.U. children, both sexes: any 4-year interval between 
2 and 16 years 


I 4 12 3 
0.2 2.3 1.3 1.7 
1.5-2.9 0.3-2.2 1.0-2.9 
81.3 to 88.0 to 82.0 to 77.4 to 
81.5 85.7 80.7 75.6 


Percentage of total number (148) = 16.9 


Harvard growth data: between 6 and 17 years 


I 2 
3.2 

2.6-3.8 

80.3 to 87.6 to 
81.8 84.4 


Percentage of total number (114) = 37.7 


2 2 23 12 
2.2 2.2 2.5 2.7 
1.8-2.5 2.2-2.2 0.4-5.0 0.8-6.1 
80.3 to 87.8 to 82.7 to 77.5 to 
82.5 85.6 80.2 74.8 


Percentage of total number (140) = 30.7 
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between 6 and 17 years. Of interest also is the somewhat greater 
tendency to change of category in the males than in the females. 
Second, it is plain that the most common transition is from brachy- 
cephaly to mesocepahly. Rather surprising is the relatively high pro- 
portion of cases changing from meso- to dolichocephaly noted in the 
children of the Harvard study. Third, the extent of change in the 
transition from one category to another, in terms of index points, even 
on the average, is substantial, especially in the transition from relatively 
broad to relatively narrower classes. In one case, remarkable enough, 
the transition is from clear brachycephaly to definite dolichocephaly. 
The range in extent of change also demonstrates the appreciable fluctu- 
ations taking place, and again in largest measure in the transition from 
brachy- to mesocephaly or meso- to dolichocephaly. The changes in the 
actual indices, also tabulated, may still better define the extent and type 
of transitions from one cephalic index category to another. 

Perhaps of collateral interest is the work of Mies and Duckworth, 
respectively, cited by Stewart (’36, p. 134). A positive correlation is 
indicated between size of head and thickness of tissues, both antero- 
posteriorly and transversely; i.e., the longer the head the greater the 
thickness of tissues in frontal and occipital regions ; similarly, increasing 
width of head was associated with correspondingly greater thickness of 
tissue in the parietal regions. Moreover, it was found that the extent of 
difference in the length/breadth index of the head (cephalic index) 
from that of the skull (cranial index), was tangibly affected by shape of 
head, the differential being greater with increasing relative roundness. 
In explanation of this phenomenon, Stewart suggests (p. 137), “Assum- 
ing that the indicial difference increasing with roundness of head is 
statistically significant, this can be accounted for probably on the basis 
that with increasing brachycephaly the points of maximum breadth on 
the head and skull approach an alignment and have greater thickness of 
tissue intervening. Perhaps, on the other hand, in dolichocephaly the 
points of maximum breadth on the head and skull become more widely 
separated antero-posteriorly and thus allow some compensation for the 
tissues.” 

It should be pointed out in conclusion that the results of the present 
study refer largely to mesocephalic groups. Whether or not the same 
conditions would obtain in preponderantly dolicho- or brachycephalic 
stocks is a matter of future investigation. 
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SUMMARY 


An enquiry was made into the changes in dimensions and form of 
the head (length, width, and cephalic index) with age in the same in- 
dividuals. Some 256 children of American birth between 2 and 16 years 
of age were measured by the writer at annual intervals over a period of 
2 to 6 years; data on the same boys and girls between 6 and 17 years of 
age, given in the Harvard Growth Study, were utilized as comparative 
and check material. The results were: 

1. Length of head — annual increment high between 2 and 5 years, 
dropping sharply thereafter until 7; a plateau then with pulsations of 
growth till about 13 years when definite acceleration in males, but decel- 
eration in females. 

2. Width of head — comparatively high annual increment between 
2 and 4 years, declining thereafter gradually and not as steeply as in 
length, especially so in females. 

3. Mean annual increment in length of head is greater than that in 
width. In many individual cases of both sexes, however, an annual in- 
crement in width was the same or more than chat in length. Growth 
pattern of length and width was very similar in males, dissimilar in 
females. 


4. Variability of mean diameters of the head apparently did not 
change appreciably with age. Degree of variability was very high in 
individual increments between 6 and 17 years of age. 

5. Increment was more a function of age than of initial size, but the 
latter also appeared to exert some influence, the short and narrow heads, 
respectively, manifesting somewhat greater increment than the long and 
broad heads. 


6. A high increment one year was generally followed by a lower 
increment the next year. 

7. A definite relationship appears to exist between menarcheal age 
and size and development of head. In both length and width of head, 
most markedly in the latter, the dimensions are larger in girls with early 
menarche than in girls with late menarche. This size differential relative 
to age of menarche is maintained with remarkable consistency between 
6 and 19 years of age in width of head. 

8. Maximum growth tends to occur about the time of menarche, 
hence, earlier in girls of early menarche in contrast with girls of late 
menarche. Also, maturity in the sense of virtual cessation of growth is 
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attained about a year sooner in early than in late menarche, growth of 
the head in length in the latter finally approximating, even slightly ex- 
ceeding, the corresponding dimension of the early menarche group. 

g. Regarding change of cephalic index in the same individual in the 
course of time, the most common phenomenon is a drop in the index, or 
the indication of relative lengthening of head; a sizable proportion of 
cases, however, manifest no appreciable change in index whatever, and 
a number even exhibit an increase of index or relative broadening of 
the head. 


10. A definite relationship between changes in index and initial form 
of head seems to exist ; namely, the head tending to become, in the same 
ethnic group, relatively broader in dolichocephalics and relatively longer 
in brachycephalics. 

11. A substantial proportion of cases — over 30 per cent between 6 
and 17 years — change from one index category to another during the 
course of growth and development. The most common transition is 
from brachycephaly to mesocephaly, although that from meso- to 
dolichocephaly is not an infrequent one. Not only in number of cases 
but also the amount of change is apparently substantial in these 
transitions from one index category to another. 


LITERATURE CITED 


Boas, F. 1911. Changes in Bodily Form of Descendants of Immigrants. Gov't 
Print. Office, Washington. 

1932. Studies in growth. Human Broocy, 4, 307. 

Dearsorn, W. F., J. W. M. Roruwney, and F. K. SHuttteworrn. 1938. Data 
on the Growth of Public School Children. Monog. Society Res. Child 
Development, III, 1. Nat’l Res. Council, Washington. 

Fieminc, R. M. and W. J. Martin. 1933. A Study of Growth and Development. 
Med. Res. Council, London. Spec. Rept. No. 190. 

Gotpstern, M. S. 1936. Changes in dimensions and form of the face and 
head with age. Am. J. Phys. Anthrop., 22, 37. 

Gotpstern, M. S. and F. L. Stanton. 1035. Changes in dimensions and form 
of the dental arches with age. Internat. J. Orthodont. and Dentistry for 
Child., 21, 357. 

Merepitu, H. V. 1935. The rhythm of physical growth. Studies in Child Wel- 
fare, 11, No. 3. Univ. of Iowa. 

SHutTLewortH, F. K. 1937. Sexual Maturation and the Physical Growth of 
Girls Age Six to Nineteen. Monog. Soc. Res. Child Development, 2, No. 5. 
Nat’l Res. Council, Washington. 

Stewart, T. D. 1936. Anthropometric nomenclature. The cephalic (length- 

breadth) index. Am. J. Phys. Anthrop., 22, 97. 


1 of 
in- 
ears 
1 of 
s of 
tive 
ars, 
; of 
cel- 
reen 
in 
t in 
in- 
wth 
in 
not 
| in 
the 
ads, 
and 
age 
ad, 
rly 
‘ive 
he, | 
ate 
1 is | 


THE PHYSIQUE OF WOMEN STUDENTS AT 
NEWCOMB COLLEGE OF TULANE 
UNIVERSITY 


V. INCREASE IN STATURE AT COLLEGE, 
BASED ON REPEATED MEASUREMENTS 
OF THE SAME INDIVIDUALS 


BY HARLEY N. GOULD 
Department of Biology, Newcomb College of Tulane University 


T HAS been brought out in previous papers that a remarkable 
= accumulation of repeated physical measurements of the same 


included in a paper on stature and weight in collage women some find- 
ings on the change in stature during college attendance, based on 875 
individuals who had remained in college four years and been measured 
eight times at six month intervals. Since that time the records have 
continued to accumulate until at the end of the session of 1936-7 there 
were available 1505 individual series of height measurements, 1124 of 
them consisting of eight measurements over four years and 381 in- 
volving six measurements over three years (the measurement of seniors 
was discontinued in 1930). With this increased wealth of material it 
was possible to make a more detailed analysis of stature change in 
young women at that period of life when growth has been almost 
completed and in some has practically ceased. 


MATERIAL AND METHOD 


The data for this study have been taken from the records of the 
physical education department of the college, where each student is 
measured twice a year, fall and spring. There is no doubt that as 
research material the records are in some ways unsatisfactory. Height 
(without shoes) was taken by an anthropometer attached to the weighing 
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scale, while the subject was standing on the platform of the scale. This 
method would not be conducive to the highest accuracy. The time of 
day for taking measurements was not always the same, and undoubtedly 
diurnal variations in stature entered into the results. Changes in styles 
of hair-dressing over the period covered (1909 to 1937) have had some 
effect on height measurements. The attitude of the writer at the begin- 
ning of the study was somewhat skeptical, but certain trends have 
emerged so clearly and consistently as to give assurance of the value of 
the data, provided sufficiently large groups are used to calculate 
constants. 

In the individual series of measurements of a particular student, the 
fluctuations mask the general trend. There may be a gain of a half-inch 
during one six-month interval, a loss of a quarter during the next, a 
standstill during the third, a gain of an eighth during the fourth, and 
so on. But if the increments of one hundred such series are averaged 
for each interval, a trend of small but certain increase in stature emerges. 

The method of analysis of the trend in stature has been to sub- 
divide the material into groups on the basis of several different variables 
and to plot the stature trend for each group. With the smallness of 
the increments, the material could not be too finely subdivided, if the 
results were to be significant. Variables which could easily be used as 
bases for subdivision were age and height at entrance to college, and, 
since the records include twenty-six graduating classes, the material 
could be divided into groups according to the years when the students 
entered college. It was possible also to extract two groups with a 
probable contrast in ethnic origin. The questions to be answered are: 
What are the effects, if any, of age and height at entrance to college on 
subsequent growth in stature? Do students of recent years grow dif- 
ferently from those of twenty or more years ago? Is there any differ- 
ence, in the final part of the growth curve, between young women of 
different racial stocks? 

In assembling frequency tables of change in stature, the stature dif- 
ference, or increment, between two successive measurements was used 
as the variate. Thus from eight successive measurements seven incre- 
ments were obtained representing stature changes during seven intervals. 
Records were made in inches, to the nearest one-eighth inch, and fre- 
quency tables were based on this system; but at the suggestion of Dr. 
Hrdlicka the final constants have been converted into the metric system 
and reported in millimeters. 
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It should be made clear that the 1505 individual series are those 
remaining after all imperfect series were eliminated. No student’s 
record was used if even a single measurement had been omitted. The 
same individuals enter into the calculations for every interval, within 
a group, except that 381 of the 1505 enter into the first five intervals 
only, since they were not measured after the junior year. No student's 
record was used at all which showed any obvious evidence of inaccurate 
measurement or recording. It is not possible, of course, to determine 
from a record whether a large stature change over a six-month interval 
is a real change or an inaccuracy. Sudden spurts of growth do occur. 
In practice, no record showing more than seven-eighths of an inch change 
in any interval was admitted into the data, and a good many very 
fluctuating records were also discarded. 

In the tabular presentation of the data, the “interval” represents the 
time between successive measurements. Intervals 1, 3, 5, and 7 are the 
winters of the freshman, sophomore, junior and senior years respectively, 
and 2, 4, and 6 are the intervening summers. Since the students usually 
were measured in October and April, the summer and winter intervals 
are approximately equal. The mean increment for each interval, with 
its probable error, is given in millimeters. The number of students is 
less in intervals 6 and 7 (except in Table 3) because of the discontinu- 
ance of senior measurements in the last few years. 

The curves of average change in height (Figs. 1 to 4, and 6) are 
graphic presentations of the tabular data. Each curve starts at zero at 
the time of the first freshman measurement, and the stature increments 
are added progressively, the intervals between measurements being 
plotted along the base line, and stature increment along the vertical 
lines. 


Growth and age 


The subjects were assembled in groups according to the nearest 
whole year of age at the time of the first measurement: for instance, 
the age 17 group contains those who were, in October of the freshman 
year, over 16% and up to and including 17% years of age. Only ages 
16 to 19 were included. 

It is evident from Table 1 and Fig. 1 that the girls aged 16 make 
such a gain in height during the first year and a half in college as to 
carry their curve considerably above the others, while the girls of 17, 
18, and 19 years follow more nearly the same curve. The sixteen- 
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TABLE 1 


Increments of growth by age 


AGE 17 


Mean increment Interval Mean increment 
(millimeters) (millimeters) 


3.62 + .31 
2.39 + .29 
1.58 + .25 

58 + .30 
1.09 + .29 


2.52 + .16 
1.24 + .17 
1.31 + .13 
49+ .14 
70 + .13 
47 + .18 
1.07 + .17 


Interval 
(millimeters) (millimeters) 


17 3-37 + .36 
18 74 .32 
16 
.17 
17 


year-olds are obviously a group apart, in their growth behavior. If 
now we plot the growth curves for the successive age-groups in a 
slightly different way (Fig. 2) so as to bring the same chronological: 
ages together along vertical lines, it appears that the older freshmen 
show in general more increase in stature at a given age than the younger 
freshmen do at the same age. The character of the curves, too, is 
different, the older students showing a sharper rise and promising a 
quicker termination. The consistent and progressive change in the 
nature of the curves, from that of the sixteen-year-old freshmen to 
that of the nineteen-year-old freshmen, certainly indicates a difference 
in the way growth is completed, and suggests that the freshmen aged 
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Increase in stature (millimeters) 


1 2 3 4 5 6 7 
Period of college attendance - intervals between measurements 


Fic. 1. INCREASE IN STATURE OF STUDENTS IN COLLEGE, ACCORDING TO AGE 
AT ENTRANCE 


eighteen and nineteen are completing their growth in a spurt, perhaps 
because of a previous retardation. 

These observations fit in very well with a fact repeatedly recorded 
regarding the stature of college women, by Jackson (1), Diehl (2), 
Barker and Stone (3), the present writer (4) and others. When 
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Age of students 


Fic. 2. INCREASE IN STATURE OF STUDENTS IN COLLEGE, ACCORDING TO AGE 
at ENTRANCE, ARRANGED TO BRING CoRRESPONDING AGES TOGETHER 
ALONG VERTICAL LINES 
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college women are grouped by age alone, on entrance to college, the 
older ones do not generally show any significant superiority in height. 
Diehl concluded from this that growth had been completed before 
entrance to college; but Young (5), Baldwin (6), Barker and Stone 
(3) and the present writer (4) have shown by repeated measurements 
on the same individuals that growth has not been completed, but that 
on the average young women continue to grow through the college 
years. In the light of the present data, it seems reasonable to conclude 
that girls who enter college at an early age are those whose physical 
growth has been accelerated and those who are older when they enter 
are those who have experienced some retardation but who make up for 
it, at least in part, by a late spurt of growth. 


Growth and initial height 


The same subjects used in the preceding section were regrouped on 
the basis of their stature at the time of the first measurement, regardless 
of age. Three groups were made: short, under 62 inches (157.5 cm.) ; 
medium, 62 and under 65 inches (165 cm.) ; and tall, 65 inches and over. 

It appears that initial height is not a very important factor in 
determining the amount of growth during the college years, although it 
is so earlier (Boas, 9). The three curves representing the short, 


Short 
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Increase in stature (millimeters) 


1 i. 3 4 5 6" 7 
Period of college attendance - intervals between measurements 


Fic. 3. INcREASE IN STATURE OF SHORT, MEDIUM AND TALL STUDENTS 
DURING COLLEGE ATTENDANCE 
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TABLE 2 


Increments of growth by initial height 


SHORT (under 157.5 cm.) MEDIUM (157.5 cm. and under 165 cm.) 


Mean increment 
(millimeters) 


Interval No. 


Mean increment 
(millimeters) 


Interval No. 


I 3-37 & .23 I 758 2.80 + .15 
2 360 1.31 + .20 2 758 1.39 + .15 
3 369 1.52 + .19 3 758 1.25 + .09 
4 369 .40 + .18 4 758 63 + .18 
5 369 1.52 + .19 5 758 59 + .13 
6 280 —.42 + .22 6 570 23 + .16 
7 280 73 & .22 7 15 


TALL (165 cm. and over) 


Mean increment 
(millimeters) 


No. 


Interval 


I 2.66 + .21 
2 378 .97 + .20 
3 378 1.40 + .20 
4 378 —.02 + .21 
5 378 72 + .20 
6 274 41 + .19 
7 1.40 + .18 


medium and tall students in Fig. 3 run consistently in the same order, 
the short growing most, the medium next and the tall students least. 
The difference between corresponding mean increments on the three 
curves is hardly significant statistically, but the form of the entire curves 
is consistent with the idea that the short students include many whose 
growth has been previously retarded and who are growing more rapidly 
at this time, while the taller ones include those who have more nearly 
reached their adult height before matriculation. The mean ages of the 
three groups have not been calculated but data formerly reported on 
some of the same material indicates that the taller students are no 
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older than the shorter and that such differences as there are in the 
three curves are not due to age. 


Growth and date of attendance 


It has been stated that the records used begin in the year 1909. In 
Table 3 and Fig. 4 the material has again been reassembled, in this case 
according to the periods when the students were coming to college, 
regardless of age or height. The groups represent, respectively, those 
matriculating during the periods 1909-14, 1915-19, 1920-24, 1925-29, 
and 1930-34, — all five-year groups except the first, which includes six 
college classes. The difference in the rate of growth among these 
groups is greater than among the groups arranged by age or height, and 
is interesting from more than one aspect. 
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Period of college attendance - intervals between measurements 


Fic. 4. INCREASE IN STATURE OF STUDENTS IN COLLEGE, BY GROUPS OF 
YEARS WHEN MATRICULATION TooK PLACE 


In the first place, the students entering during the first eleven years 
of the records (1909-1919) were obviously growing much more after 
entering college than the students of more recent years. It is known 
that the mean stature of all entering students at that early time was 
considerably less than it has been more recently. Fig. 5, taken from a 
contribution of Miss Elizabeth Spencer to the “Undergraduate studies 
of Newcomb College”, shows the trend in height of entering freshmen 
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TABLE 3 f 
g 
Increments of growth by date of attendance s 
1909-14 1915-19 
Interval No. Mean increment Interval No. Mean increment 
(millimeters) (millimeters) 
I 201 4.00 + .30 I 252 3-39 + .24 
2 201 2.54 = .33 2 252 1.36 + .27 
3 201 2.09 + .22 3 252 2.05 + .23 
iy 4 201 .36 + .27 4 252 77 = 24 
cs 201 1.50 + .25 5 252 2.04 = .23 
6 201 24 + .24 6 252 —.48 + .24 
7 201 1.59 + .24 7 252 93 = .23 
1920-24 1925-29 
Interval No. Mean increment Interval No. Mean increment 
(millimeters) (millimeters) 
I 361 2.09 + .24 I 310 1.73 = 22 
2 361 92 + .21 2 310 1.51 + :22 
3 361 .08 + .19 3 310 1.46 + .20 
4 361 .36 + .19 4 310 —.07 + .20 
5 361 = 23 5 310 1.25 + .21 
6 361 —.04 + .20 6 310 81 + .21 
7 361 87 + .19 7 310 1.18 + .22 | 
1930-34 
Interval No. Mean increment 
(millimeters) 
I 381 3.09 + .19 
2 381 64 + .19 
3 381 77 + .18 
4 381 .50 + .20 
5 381 25 + .19 
5.25 * 


* To end of junior year. 
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from 1909 to 1936. As the students became taller on entrance, they 
grew less while in college. If it is true that the recent increase in 
stature of college students, not only at Newcomb but in colleges and 
universities generally, is associated with better child development and 
accelerated growth in early life, it is natural that the subsequent growth 
during the college years should be less. 


63.0 e ce 


ear 


Fic. 5. TRrenp oF AVERAGE STATURE OF FRESHMEN, Newcoms COLLEGE, 
1909 TO 1936 
(Dots, actual mean statures; solid line, weighted 3-year moving average). 


In the second place, it will have been noted in Figs. 1, 2, and 3 that 
there is a tendency to an irregular or zigzag course to the curves of 
growth, due to the winter increases in stature being greater than the 
summer increases, which in some cases are actually negative, though 
hardly significantly so. This was discussed in the writer’s paper of 
1930 (4), (cf. also Palmer, 7). In Fig. 4 it is seen that this irregularity 
comes chiefly in the history of students matriculating during the years 
1909 to 1919. In recent years it is much less evident and, whatever the 
cause, there is less seasonal fluctuation in height increment. 

The period 1920-24 gives a picture out of line with the rest. It was 
at first very puzzling that an entire group of 361 students should show 
practically no increment at all for a year and a half. A check on the 
events of the time from old year-books of the university, with photo- 
graphs of the students, revealed that 1922-23 was the period when most 
of the girl students began to bob their hair. It is believed that the 
change in the style of coiffure affected the measurements so as to offset 
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the small increments of stature, and the 1920-24 curve does not there- 
fore tell the truth about actual stature. 

The curve for the period 1930-34 extends over only five intervals 
because, as has been said, the measurement of seniors was not continued 
beyond the class which entered in 1929. 

In considering the change in growth curves of the students over the 
time of twenty-six successive academic classes, it would be interesting 
to know whether there has been any change in the composition of the 
student body during that time. Summaries of the locale of residence 
are available back to 1911. There has been some expansion of New- 
comb's “service region” since then, and the proportion of students from 
a distance has increased accordingly. The percentage of students from 
outside Louisiana runs as follows (unweighted averages): 1911-14, 18.8 
per cent; 1915-19, 19.0 per cent; 1920-24, 24.7 per cent; 1925-29, 29.1 
per cent ; 1930-34, 32.0 per cent. Considering that most of this increase 
has come from states bordering on or close to Louisiana (based on 
catalog records — Alabama, Mississippi, Arkansas, Texas, and Georgia), 
it is doubtful that the change in composition is of much importance, 
unless there is involved an influx of nerthern families into the Gulf 
Coast states for permanent residence, a point not easily checked. 

It has been suggested that records of stature in women over a long 
period of time might be affected by current fads of posture going along 
with styles of dress. It can hardly be doubted that standing postures 
may be influenced by an attempt to conform to the “fashionable figure”. 
It should be pointed out, however, that throughout the physical measure- 
ments of the Newcomb students, two measurements of stature were 
taken for each student at each examination: one, the “habitual” height, 
and a second, the fully erect height. Only the latter has been used in 
this study. 

The amount of physical exercise taken by girls and young women in 
Louisiana has increased greatly in the last twenty years. Its effect on 
stature may have entered to a certain extent into our records. 


Growth and racial stock 


An attempt was made to classify the students on some ethnic basis. 
The only information at hand was, first, students’ written statements of 
the national derivation of their parents and second, the statement of 
their religious preference. From these sources it was possible to as- 
semble a group of 390 persons of allegedly North European, non-Jewish 
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there- TABLE 4 
ervals Increments of growth in Jewish and non-Jewish 
rinued 
NORTH EUROPEAN NON-JEWISH JEWISH 
er the 
esting Interval No. Mean increment Interval No. Mean increment 
»f the (millimeters) (millimeters) 
dence 1 390 2.18 + .20 I 200 3-13 & .27 
New- 2 390 1.45 + .20 2 200 67 + .29 
from 3 390 1.33 = .19 3 200 1.46 + .26 
4 390 512.18 4 200 71 + .29 
from 5 390 78 + .19 5 200 1.03 + .27 
, 18.8 6 330 08 + .21 6 139 37 + 31 
, 29.1 7 330 81 + .21 7 139 1.35 + .28 
‘rease 7.14 8.72 
on 
_ ancestry (Scotch, Irish, English, Welsh, Danish, Swedish, Norwegian, 
pe f Dutch, and mixtures of these, mostly from the British Isles) and a 
~ group of 200 students of the Jewish faith and so, presumably, of 
as predominantly Jewish racial stock (regardless of country of origin 
Ae 6 though largely German). Imperfect as this classification is, it might 
| We be supposed to indicate some racial difference. The stature increments 
ae of these two groups are given in Table 4 and plotted in Fig. 6. The 
ae curves of growth are not different enough to be of any real significance. 
were 
sight T T T T T T 
ed in : 
a“ 
2r 
4 
asis. i 1 1 
ts of = 1 2 3 4 5 6 7 
t of Period of college attendance - intervals between measurements 
» Fic.6. INcREASE IN STATURE OF STUDENTS IN COLLEGE, BY ETHNIC 
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The Jewish students grow a little more in college, but they are of 
shorter stature (Gould, 8), which may partly or wholly account for 
the difference. 


CONCLUSION 


The whole picture presented by these data seems to be consistent, 
and to indicate that one of the influences on growth in the late ’teens is 
the amount of growth previously accomplished. It confirms the belief 
that very young college freshmen represent a physically accelerated 
group. It shows why it is unsafe to take progressive chronological ages 
for points on a growth curve when the ages are represented by different 
sets of individuals. Emphasis should be placed on the fact that the 
graphs represent only averages — only the composite of the individual 
changes between successive measurements — that each person has spurts 
and cessations of growth in stature, and perhaps not a single subject 
measured actually follows any of these curves. 


SUMMARY 


An analysis of the changes in stature of female college students, 
based on measurements of the same individuals over a period of years 
indicates : 

(a) That college students of different ages, but in the same academic 
classification, are completing their growth in stature along different 
curves, and that the age at which the student enters is associated with 
previous physical development. 

(b) That shorter students, regardless of age, grow slightly more 
in college than taller students. 

(c) That over a period of years covering twenty-six academic 
classes, the students of earlier years were shorter on entrance, grew 
more in height, and showed more seasonal fluctuation in growth after 
entering college than the students of more recent years. 

(d) That between Jewish and non-Jewish students there is very 
little difference in growth after entering college, and what there is may 
be associated with a difference in initial height. 
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ON HUMAN SOCIAL BIOLOGY 
III. ELEMENTS AFFECTING THE FORMATION 
OF THE MARITAL GROUP' 


BY ANTONIO CIOCCO 


INTRODUCTION 


=S|N AN earlier paper (1938a) the writer discussed the method 
=/} of approach to the study of human social biology, and 
= reached the conclusion that more adequate observations on 
=——| human social behavior are needed before one can reasonably 


tions between men. In particular, a quantitative appraisal of the social 
behavior of contemporary man is desired because (a) greater and more 
accurate information can presumably be obtained about him and (b) 
observations on primitive and historical peoples and observations and ex- 
periments on other animals can then be most effectively utilized. 


In accordance with this point of view an investigation based on 
unique material concerning problems of marriage has been undertaken. 
The immediate purpose is to contribute factual information about a 
vital aspect of human social activity. In addition, it is hoped to elucidate 
further certain general concepts advanced by the writer, since the marital 
group, although possessing distinctive features, is nevertheless only one 
of the many types of social groups into which human beings segregate. 
The characteristics of the marital group, its similarity and differences 
when compared to the mating of other animals and the question of the 
origin of the institution of marriage have already been discussed in the 
second paper in this series (1938b) which dealt with the elements 
involved in the breakdown of the marital union. 

The present report brings forward data on another aspect of the 
marriage problem, that of marital selection. In other species of animals 
the phenomenon of mating is primarily and overtly a function of the 


*From the Department of Biology of the School of Hygiene and Public Healtb 
of the Johns Hopkins University. 
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physiological responses of the creatures concerned. In man, no matter 
how primitive, this activity is far more complicated since it involves 
physiological, psychical, social and, particularly, ethical factors. The 
most distinctive feature of human mating is that it is generally the con- 
sequence of the emotional state called love, or supposedly so. The 
measure of this condition, the variability in its manifestations, or the 
etiological factors responsible for it are unknown. Nevertheless, it is 
accepted that love, or deep mutual affection, is a prerequisite to marriage. 
Although it may be the dominant factor in human mating selection, other 
conditions must be satisfied before marriage takes place and these will 
be outlined in this study based on the information obtained about the 
circumstances which interfere with the marriage intentions of a group 
of young men and women. 


MATERIAL 


The source of the material has been described in the preceding paper 
(1938b) to which the reader is referred. For the purposes of this 
study, the writer has selected from the letters in his collection all those 
written by persons whose desire to marry encounters some difficulty, 
and who therefore seek advice about the problem. These letters total 
450. Of them 333 were written by women and 117 by men. 

From the nature of the sample it follows that all of these persons 
are literate, have a problem and are unable to solve it. In common they 
possess the characteristic of being unmarried and, as all of them defin- 
itely state, their deep affection is reciprocated by the desired spouse. 
The limitations imposed by the source of the material are well recog- 
nized and have been taken into account. These limitations, in the 
writer’s opinion, are more than offset by the fact that these letters ex- 
press ideas and feelings given under no outside compulsion, suggestion, 
or stimulation. Therefore, it would seem that they reveal to an unusual 
degree the concrete elements in social behavior — the individuals whose 
actions and rationalizations demonstrate their variable reactions to the 
social environment. 


PRESENT AGE, AGE OF ONSET AND DURATION OF EMOTIONAL 
RELATIONSHIP 


Among the individuals represented in this sample, 133 women and 
86 men stated their age in years. The mean age of the women equals 
22.5 + .3, the median is 20.9 + .4 years and the standard deviation 


Pa - 
ION 

1ethod 

and 
ms on 
mnably 
rela- 

social 
more 

i (b) 

id ex- 
ed on 

taken. 

out a 

cidate 

larital 

ly one | 
egate. 

rences 

of the 

in the | 
ments 

yf the 

1imals 

»f the 

Health 


236 HUMAN BIOLOGY 


equals 5.2 + .2 years. The men are older, having a mean age of 25.1 
+ .4 years and a median age of 23.5 + .5 years. They are also some- 
what more variable in age, the standard deviation being 6.0 + .3 years. 
From what knowledge there exists about the age of marriage, it seems 
safe to assume that, from this standpoint, these individuals are repre- 
sentative of the marriageable population. The median being lower than 
the mean age indicates that there is a concentration of individuals 
around the younger ages and a skewness of the distribution towards the 
older ages. The oldest recorded age is 48 years for the men and 45 
years for the women. 

Of greater interest, especially because no data on the subject exist, 
is the age of onset and the duration of the present relationship. The 
mean age of onset for the 25 men who reported this item is 20.3 + 4 
years and for 75 women it is 18.8 + .3 years. The standard deviations 
are respectively 3.1 + .3 and 3.3 + .2 years. The age of I5 is the 
earliest recorded for the men and 13 years for the women. These find- 
ings, better than those on the age of marriage, illustrate the early age at 
which sexual selection takes place — even under the conditions of the 
present civilization. It will be noted that the females are more preco- 
cious than the males. This is clearly in accord with the differences in 
sexual maturity, but not so much as the differences between the marriage 
ages would seem to indicate. 

The duration of the relationship between the members of each couple 
is on the average 3.6 + .3 years for the men and 3.0 + .2 years for the 
women. These figures are of course a function of the present age and 
are given here to demonstrate the seriousness with which the relationship 
has been considered as well as the length of time it has been maintained. 


BASIC DISTURBING CONDITIONS IN THE PRE-MARITAL RELATIONSHIP 


As has been stated, both the men and women of this sample of pre- 
marital groups seem to be definitely assured of a reciprocated deep 
feeling of affection. However, certain situations are manifest which, 
in the opinion of these persons, may interfere either with the chances of 
marriage or with the happiness of married life. 

These situations may be said to arise from the interaction of two 
sets of factors: (1) the qualities or characteristics of the two partners, 
and (2) the evaluation of the consequences of these characteristics with 
respect to the proposed marital union. The first are here regarded as 
the basic disturbing conditions and the second as the immediate disturb- 
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ing conditions in the pre-marital relationship. To illustrate how the 
two component factors interact and are segregated let us consider, as 
an example, that a woman may complain of the promiscuous sexual 
behavior of the man because (a) it is immoral and she will not marry 
an immoral person, (b) he may find another woman and change his 
mind about marrying her, and (c) he will be unfaithful after marriage. 
The basic condition is here always the same: the sexual conduct of the 
man, but the immediate conditic . are (a) her moral principles, (b) 
her doubts regarding the persistence of his affection and (c) her views 
about the sanctity of marriage. It is obvious, on the other hand, that 
the moral principles of the woman, for example, may be offended by 
other characteristics of the man — gambling, drinking, religious views 
— and thus the same immediate condition may arise from a variety of 
individual characteristics or, as it is termed here, basic conditions. 

From the declarations of the subject it is possible to construct 10 
categories of basic conditions. These are: 


1. Social status. There is a difference in the familial, and cultural 
background of the man and woman. He or she was “born on the wrong 
side of the tracks”, has had relatively limited educational advantages, 
etc. although the other individual qualities are above criticism. 


2. Religion and nationality. As the heading indicates, this class con- 
tains those cases in which the basic condition disturbing the pre-marital 
group is the diversity in religion or nationality. 

3. Age. There is a remarkable age difference between the man and 
woman. From the statements given it is to be noted that when the 
man is older than the woman, the criterion of “too old” varies consider- 
ably. On the other hand, apparently it is sufficient for the woman to 
be only one year older in order to create a doubt in the mind of either 
the man or woman regarding the suitability of such a marriage. 


4. Kinship. This category is very homogeneous since it concerns 
those cases in which the pre-marital partners are first cousins. 

5. Marital status. The other person is already married and is not 
‘-gally separated from the spouse. 

6. Sexual conduct. The condition included here arises from the 
present or past promiscuous sexual behavior of the other person. 


7. Temperamental traits. Moodiness and jealousy are among the 
traits of the other person noted most often. 
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8. Social vices. Gambling and excessive drinking form the com- 
plaints grouped in this class. 

9. Somatic peculiarities. The other person is relatively tall, short, 
etc. 

10. Inadequate income of the male. The income of the man is re- 
garded as insufficient. 


The frequency with which the men and women of this sample report 
the existence of these categories of conditions is shown in Table 1. 


TABLE 1 


Basic disturbing conditions in the pre-marital relationship of 
333 women and 117 men 


BASIC CONDITIONS WOMEN MEN 
Number Percent Number Percent 


Social status 21.0 28.2 
Sexual conduct 15.3 18.8 
Inadequate income (male) 13.8 12.0 
Religion and nationality 12.6 12.8 

10.5 9.4 
Marital status 10.2 43 
Temperamental traits 7.5 7.7 
Social vices 5.1 
2.4 2.6 
1.5 4-3 


99.9 


From the data in Table 1 it seems important to note: 

1. The four categories of conditions represented most frequently 
are social status, sexual behavior, inadequate income of the male, and 
religion and nationality. These four classes of conditions are mentioned 
by over 60 percent of the women and over 70 percent of the men. Of 
minimum numerical importance are kinship and somatic peculiarities, 
which are regarded as basic disturbing elements by about 4 percent of 
the women and 7 percent of the men. 


2. Those conditions deriving from qualities essentially social in a 
general sense — family, education, income, religion, nationality, occur 
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about 2}4 times as frequently as those constituted by strictly individual 
characteristics, i.e. age, temperament, somatic peculiarities. 

3. For both the men and women the order of frequency of the 
categories is about the same. The one main exception is that no man 
complains about gambling and excessive drinking by the woman. 

The close similarity in the order of frequency of these conditions 
for both the men:and women, even when it concerns the inadequate in- 
come of the male, deserves particular mention. On its face, this fact 
would indicate that the above conditions and their order of frequency 
reflect ideas, viewpoints and situations that transcend the differences in 
social conditioning and behavioristic characteristics attributed to the 
two sexes. 

It should be especially emphasized that these conditions existed and 
most of them were perceived before the emotional involvement took 
place. This means that a deep affection can and does arise notwith- 
standing the kinds of personal differences shown here. Moreover, from 
the above data it would seem that the disturbing conditions are primarily 
due to factors which are extraneous to what biologically is regarded as 
sexual selection. The material consequently appears plainly to indicate 
that the problems for the pre-marital groups arise mainly from the 
superimposition of social considerations upon the elementary physical 
attraction. The manner in which this phenomenon occurs will be dis- 
cussed in the remainder of the analysis. 


IMMEDIATE DISTURBING CONDITIONS IN THE PRE-MARITAL 
RELATIONSHIP 


The conditions described above represent a relative judgment of 
certain characteristics of the pre-marital partner. As has been pointed 
out, they have not actually disturbed the relationship between the man 
and woman but are, however, regarded as the basic elements that may 
eventually interfere with the possibility and happiness of marriage. 
The subjective evaluation of the effects such characteristics may have 
on the proposed marriage are considered here as the immediate disturb- 
ing causes. They are the rationalizations introduced to explain why 
such qualities are believed likely to affect the proposed marriage. From 
the statements made by the subjects it appears that these immediate 
conditions fall into four classes. They are: 

1. Affection. The subjects believe that a particular quality of the 
partner may eventually bring about a decrease in the affection of either 
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of the two persons before the marriage and therefore the marriage will 
not take place. 

2. Principles. The basic conditions noted are such that marriage 
would conflict with the moral and religious principles of either of the 
two partners or else bring upon them the effects of social sanctions. 

3. Marriage needs. The subjects believe that the qualities of the 
other person will not satisfy the practical needs of married life, physical 
companionship, economic means, care of the offspring. 

4. Parental attitude. There is active parental opposition to the mar- 
riage and the subject or the partner faces the dilemma of losing the 
practical aid of the parents or else disposing of the idea of marriage. 
In none of these cases is there present the question of “duty” or 
“obedience” to the parents. 

The frequency with which the men and women of this sample refer 
to these immediate conditions is shown in Table 2. 


TABLE 2 


Immediate disturbing conditions in the pre-marital relationship 
of 333 women and 117 men 


IMMEDIATE CONDITIONS WOMEN MEN 
Number Percent Number Percent 


33-3 
32.7 
Principles 22.2 
Marriage needs 11.7 


99.9 


From Table 2 it is seen that the most frequent immediate disturbing 
condition for the women is parental attitude, for the men it is affection. 
For both men and women the class of marriage needs is noted least 
often. The main difference between the two sexes is that the women 
regard parental attitude more often and principles less often as im- 
mediate disturbing factors than do the men. 

One of the most interesting aspects of this classification and distri- 
bution is the little importance overtly given to the future needs of 
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matrimony. The great majority (almost 90 percent) of these men and 
women evince only interest towards the immediate business of getting 
married and seemingly do not believe that the basic condition which dis- 
turbs their pre-marital relationship will affect their married life. 

Worthy of special comment are also the findings that show how 
infrequently these people have recourse to religious and moral concepts 
or to social sanctions. The idea that a basic condition is immoral, 
against the teachings of religion or will offend public opinion is openly 
expressed by less than 25 percent of the men and women of this sample. 

On the whole, then, the impression obtained from the above data is 
that the immediate disturbing conditions in the pre-marital relationship 
are mainly of a practical nature and the attitude manifest by the subjects 
is a pragmatic one expressing little concern for the remote future or 
with metaphysical entities. However, the significance of these observa- 
tions can be perceived more clearly by studying the association between 
basic and immediate conditions. 


ASSOCIATION OF BASIC TO IMMEDIATE DISTURBING CONDITIONS 
IN THE PRE-MARITAL RELATIONSHIP 


The way in which the basic conditions operate to create a problem 


for the pre-marital group is seen from the frequency with which they 
give rise to the specific classes of immediate conditions. This is shown 
in Table 3. 

If the attention is concentrated on the women for the time being, it 
will be noted that : 


1. Among the women who regard social status and religion and 
nationality as basic disturbing conditions, the majority report parental 
attitude as the immediate disturbing element. Principles is the next 
most frequent immediate condition. 


2. Of the women who complain of the inadequate income of the 
male, the highest percentage finds parental attitude to be the immediate 
obstacle. Slightly lower is the percentage of women for whom marriage 
needs is associated with this basic condition. 


3. When temperamental traits, marital status and sexual behavior 
are the basic conditions, the majority of the women regard affection as 
the immediate disturbing condition. Second in order of frequency 
appears principles. 
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4. The highest percentage of those giving age as the basic disturbing 
element also regard affection as the immediate obstacle; but next in 
frequency is parental attitude. 

5. Cases of social vices on the part of the prospective husband are 
in the majority associated with marriage needs as the stated immediate 
condition. 


TABLE 3 


Percentage of women and men with given basic conditions who report 
specified immediate disturbing conditions in the pre-marital relationship 


PERCENTAGES OF IMMEDIATE CONDITIONS 
BASIC CONDITIONS Parental Marriage Number 
Affection attitude Principles needs Total of cases 


Temperamental traits. 88.0 
Marital status 


Social status 
Social vices 5.9 
Religion and nationality 4.8 


| 
Women 
12.0 100.0 25 
Sexual conduct....... 51.0 11.8 23.5 13.7 100.0 51 
37-1 20.0 100.0 35 
Somatic peculiarities... 40.0 20.0 40.0 100.0 5 
Inadequate income 
| ne 34.8 15.2 28.3 100.0 48 
: 17.6 17.6 58.8 99.9 17 
61.9 23.9 9.5 100.1 42 
25.0 62.5 12.5 100.0 8 
33-3 22.2 11.7 99.9 333 
Men 
Temperamental traits. 66.7 22.2 111 100.0 9 
Marital status........ 20.0 a 80.0 ay 100.0 5 7 
Sexual conduct....... 40.9 31.8 27.3 100.0 22 
18.2 27.3 100.0 II 
Somatic peculiarities... 40.0 40.0 20.0 ied 100.0 5 
Inadequate income 
14.3 14.3 50.0 100.0 14 
Social status......... WJZ 45.5 21.2 6.1 100.1 33 
Religion and nationality 20.0 53.3 26.7 ae 100.0 15 
| 24.8 28.2 13.7 100.1 117 
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6. Principles is the immediate condition most often found when 
kinship is the basic condition. 

In general and with due regard to the size of the sample, similar 
findings are to be observed for the men. The only exceptions seem 
to be: 

1. When marital status is the basic condition the men record princi- 
ples as the most frequent immediate condition, while for the women 
this is affection. 

2. Among the men, marriage needs is the immediate condition most 
frequently found associated with the class of inadequate income but for 
the women it is parental attitude. 

From these observations a fairly definite picture is obtained regard- 
ing the manner in which those qualities, here termed basic conditions, 
come to be regarded as obstacles to the formation of the marital group. 
Differences in social status, religion, and nationality become basic dis- 
turbing conditions mainly because of parental opposition. Relatively 
few of the men and women of this sample attempt to evaluate the 
superiority of certain theological principles and doctrines and even fewer 
are preoccupied by theories of social caste and racial differences. At 
the most, when abstract principles are introduced, they are expressed 
by the consideration of “what people will say.” The deference to the 
parents’ wishes, as has been said, derives from the fact that the subjects 
are dependent at present or they do not visualize complete independence 
in the future from the support, financial or otherwise, of the parents. 
In this respect, a difference between the men and women of this sample 
is to be noted. The men postulate parental attitude as an immediate 
disturbing condition less often than do women. This is particularly true 
when the basic condition is the inadequate earning capacities of the male. 
For this condition, the men, and to a lesser degree the women, demon- 
strate a clearer understanding of its consequences since they regard it 
as an obstacle to marriage mainly because the practical needs of married 
life will thus not be satisfied. A relatively large percentage of the 
women also realize this but the majority refer to parental attitude as the 
immediate condition. 

A different type of attitude is noted when the other persons have 
disagreeable temperamental traits, or they are already married, or they 
manifest a promiscuous sexual conduct. These qualities apparently be- 
come disturbing conditions mainly because they may bring about a 
change in the mutual affective relations and therefore hinder the mar- 
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riage. Here one notes a view of the situation which is primarily 
pragmatic. For the majority of these men and women the relationship 
established with a person still married is not apparently preoccupying 
relative to its legal or moral aspects. The main problem is whether he 
or she is to be trusted to go through the divorce proceedings and to keep 
the promise of marriage. The same general attitude is typical when the 
basic conditions are age, temperamental traits, and promiscuous sexual 
behavior. Apparently only a small minority consider these qualities of 
the partner from the standpoint of the future happiness of marriage. 
In particular, with regard to the sexual behavior, which is an important 
category numerically, the outcome most frequently feared is that he or 
she will drift into other relationships. Incidentally, it should be realized 
that the findings on the men imply that the majority of them are not 
worried by the lack of virginity in the future spouse. 

Among the least frequent basic conditions, the habits of gambling 
and excessive drinking in the man are considered as obstacles to mar- 
riage mainly because the women believe that such men wili probably not 
supply the necessary material comforts after marriage. On the other 
hand, the difficulty that arises when cousins desire to marry involves 
primarily moral and religious ideas. 

On the whole these data seem to indicate that the general social 
qualities of an individual become disturbing conditions when they run 
counter to the ideas and beliefs of the parents. Personal behavioristic 
traits also acquire the properties of disturbing elements when apparently 
they entail the risk of a change in affection before marriage. These 
observations suggest that in general the characteristics of an individual 
may come to be regarded as disturbing conditions in the pre-marital 
relationship because they serve to create an imminent and tangible risk 
to the possibility of marriage. Such evaluation of the consequences of 
these characteristics derives from considerations which do not reflect 
either on the intrinsic nature of the traits, or on their importance with 
respect to marriage. 


SUMMARY AND DISCUSSION 


This is the report of an analysis of the basic and immediate con- 
ditions which adversely affect the pre-marital relationship of 333 women 
and 117 men. The mean age of the women is 21 years and of the men, 
it is 25 years. The pre-marital relationship has been maintained for 
over 3 years on the average. 
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The study reveals: 

1. Differences in the social status, religion and nationality of the two 
partners, the promiscuous sexual conduct of the other partner, and the 
inadequate income of the man constitute the basic conditions which 
disturb the pre-marital relationship of about 70 percent of these men 
and women. Differences relating to other personal traits are noted less 
often. There is a close similarity between the men and women with 
respect to the order of frequency of the basic conditions. 


2. The immediate disturbing condition most frequently noted in 
the sample of women is parental opposition. Next in order of frequency 
is the fear of a change in affection between the partners. This latter 
condition is the one which is regarded as immediately disturbing by the 
highest percentage of men while violation of abstract principles pre- 
occupies the second largest group. Among both men and women a 
consideration of the needs of married life preoccupies the lowest number 
of persons. 


3. Differences relating to general social traits — social status, reli- 
gion, nationality, income — become basic disturbing elements primarily 
because of parental opposition. Behavioristic and personal traits such 
as age, marital status, temperamental traits and promiscuous sex conduct 
of the other partner are regarded as factors hindering the marriage be- 
cause it is thought that they might produce before the marriage a change 
in the affective relations between the two persons. Gambling and ex- 
cessive drinking on the part of the man are regarded as basic disturbing 
conditions mainly because it is feared that as a consequence the marriage 
needs will not be satisfied. The existence of close blood ties between 
the man and woman is the sole condition that becomes an obstacle to 
marriage primarily because of the moral principle and social sanctions 
involved. 

From these observations conclusions may be drawn relative to the 
specific problem of marriage as well as to the general problem of social 
groupings. 

The problems which vex these couples originate essentially from 
social and personal differences between individuals. These differences 
do not affect the development of a mutual emotional attachment and are 
outside the sphere of action of the primary sexual selection. This is so 
because these differences, on the whole, reflect individual variations in 
qualities which first of all are not essential to mating and, secondly, 
represent concepts derived from superorganic manifestations. As a 
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consequence, in addition to the primary sexual selection other mechan- 
isms are introduced to regulate the formation of the marital group. 

From these data it appears that a certain degree of homogamy with 
respect to the superorganic variables is attained principally by the oper- 
ation of factors of immediate practical significance, or regarded as such, 
rather than by the abstract principles which theoretically are conceded 
to be the permissible limits of variability in individual behavior. When 
the differences between the two individuals are constituted by traits sub- 
ject to social sanctions, this is disregarded by the majority who instead 
are interested in whether the trait may not interfere with the possibility 
of marriage. The most striking example of this is represented by the 
problem which arises from the relationship with a married person. The 
tabu occupies the thoughts of a minority of the women. The majority 
are interested instead in knowing whether he might not change his mind 
about divorcing the wife. 

On the basis of the data presented it is apparent also that it is not 
because of tabus but because of active parental opposition that mesalli- 
ances and mixed marriages do not occur more often. Thus, the inade- 
quate social conditioning of the individuals is reinforced by the realiza- 
tion of the immediate tangible fact that they will lose the practical sup- 
port of the parents. Without entering into the merits of the parental 
attitude, its effectiveness cannot be denied. This has been made clear 
in the earlier study on the conflicts of married women. It was there 
shown that conflicts due to inadequate income of the husband, social 
status, nationality and religion were a minimum but those due to the 
conditions corresponding to promiscuous sexual conduct and tempera- 
mental traits definitely were the most frequent. This would seem to 
indicate that for those conditions about which the parental attitude is 
least concerned there arises the possibility of mismating from a social 
viewpoint. It is a situation to be expected since in the problem of 
marital selection there is always present the strong primary biological 
urge which apparently prevails even over the realization of the future 
practical needs of living. 

From these observations it is apparent that the validity of some of 
the conclusions previously reached by the writer regarding social groups 
in general are sufficiently demonstrated. The study of the social organ- 
ism, it has been said, reduces itself to a study of the individual and the 
elements that enter into the interaction between the individuals. Here 
it has been shown that the formation of a group, as well as its persis- 
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tence, is a function of the limits placed on the variability of individual 
traits, whether strictly personal or deriving from the other social groups 
to which the individual belongs. 

In addition and deserving emphasis, it is to be inferred that, while 
formally elaborate concepts have been evolved to define these traits in 
relation to social behavior, actually and overtly they are determined by 
considerations of expediency that reflect elementary biological needs. 
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PLACENTATION STUDIES: CORRELATIONS 
BETWEEN SIZE OF SAC, AREA OF PLA- 
CENTA, WEIGHT OF PLACENTA, AND 
WEIGHT OF BABY 


_BY PHILIP DOW AND RICHARD TORPIN 


Department of Physiology and Pharmacology and Department of Obstetrics 
and Gynecology, University of Georgia School of Medicine, 
Augusta, Georgia 


== )N THE course of a series of studies undertaken to develop 

=== ad confirm certain theories of the formation and growth 

=|) of the human placenta, it became important to have first- 

=) hand knowledge of the relationships existing between the 

Seaaidions of the sac, placenta, and fetus. The methods used to obtain 

the measurements have been described by Torpin.* The present paper 

is a summary of the results obtained from a statistical treatment of the 

data, showing the relative presence or absence of interdependence be- 
tween the various pairs of measurements. 

The following data were collected on 216 childbirth cases in the 
University Hospital or under the supervision of the domiciliary obstetri- 
cal service. They are referred to throughout the mathematical treatment 
by the symbols indicated : 

“ = sac volume in cc. 

w = placental weight in g. 

y = placental area in sq. cm. 

z = baby weight in g. 

On the assumption that the shape of the sac is enough like a sphere 
to make little difference in relative figures, the following quantities were 
calculated from the sac volume: 


3 
r = sac radius in cm. (y 3M ) 
47 
x = sac area in sq. cm. (4 rr”) 


* Torpin, R. Description of a new method of studying placentation by amniotic 
sac distention. Am. Jour. Obs. Gyn., 35, 683-5 (1938). 
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Of the 216 cases, 26 were known to be premature births, while the 
rest were either stated or assumed to be full-term deliveries. Many of 
the data were not quite complete, decreasing the number of cases usable 
for some of the correlations, as indicated in the tables. 


The mathematical treatment consisted of the following steps: 


I. Calculation of the ratio placental area and of the mean value of 
sac area 


this ratio for prematures and for full terms. 

II. Calculation of the mean and standard deviation for the distribu- 
tion of each measured quantity. 

III. Plotting of empirical regression lines. 

IV. Calculation of total correlation and regression coefficients for 
each pair of data for the whole series and for prematures and full terms 
separately. 

V. Calculation of partial correlation and regression coefficients for 
each pair of data for the whole series and for prematures and full terms 
separately. 


RESULTS 


placental area 

sac area 
0.248 + 0.0025 for 145 full-term cases and 0.258 + o.o11 for 23 
prematures. There is thus seen to be little significant difference between 
the two groups in this respect. Correlation coefficients were not calcu- 
lated between this ratio and the other measurements, but in view of 
theoretical developments to be presented elsewhere, it is interesting to 
note that the placenta covered, on the average: 

29.0 per cent of sacs with areas less than 1000 sq. cm. 

26.2 per cent of sacs with areas between 1000 and 1100 

25.1 per cent of sacs with areas between 1100 and 1200 

24.7 per cent of sacs with areas between 1200 and 1300 

22.6 per cent of sacs with areas between 1300 and 1400 

21.3 per cent of sacs with areas between 1400 and 1500 

20.9 per cent of sacs with areas greater than 1500 sq. cm. 

Table 1 gives the mean, with its standard deviation and the standard 
deviation of the series for each of the measured quantities. The first 
columns give the values for the maximum number of cases used; the 


The ratio was found to have a mean value of 
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next columns, for the 164 cases whose data were complete; the last 
columns, for the premature and full-term cases separately. Each mean 
is rounded off at the place corresponding to the first significant figure 
of its standard deviation. 


TABLE 1 


Mean, with its standard deviation, and the standard deviation of the 
series for sac volume (u), sac area (x), sac radius (r), placental 
area (y), placental weight (w), and baby weight (z) 


19 PREMATURE 
Mande, ¢ 


145 FULL-TERM 
M and Cu ¢ 


3850+71 912 2500+210 891 4030+62 


209 1170+15 219 118015 104 870+53 223 122012 


2950+56 747 


9.65+.07 
300+4.5 57.5 
536+9.3 119 


2970+55 609 


8.3.27 1.16 
230+13 56.1 
380432 136 


1600+140 586 


9.83%.05 . 
309+4.2 
557+8.4 


31s0+4o0 483 


Since the validity of the product-moment coefficient of correlation 
depends upon the rectilinearity of the regression lines, these were plotted 
directly from the data, with arbitrary origins chosen near the means of 
the four arrays. The cases were arranged, in turn, according to the 
size of each variable and were divided each time into eight groups. The 
groups were chosen to cover as nearly as possible equal ranges of the 
independent variable except near the extremes where several had to be 
combined to get fairly representative figures. For each of the four 
sets of groupings the means of the four measurements were calculated 
and the pairings thus obtained were plotted in Figs. 1-6. The lines of 
best fit were calculated and drawn in. 

Three significant points appear from a study of the regression lines 
plotted in Figs. 1-6. Although there is a considerable scatter of the 
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Fics. 1-6. Recression Lines: (1) Sac AREA—PLACENTAL AREA; (2) Sac 
AREA—PLACENTAL WeicHT; (3) Sac AreA—Basy WEIGHT; (4) PLACENTAL 
WelcHT—PLacentaL Area; (5) Basy AREA; (6) Basy 
WeEIGHT—PLACENTAL WEIGHT 

Heavy circles, regression of ordinate upon abscissa. Hollow circles, regression 
of abscissa upon ordinate. Ringed circles at mean values of arrays. 
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points about the lines of best fit, there is in all cases a definite positive 
slope. The graphical significance of the correlation coefficient is brought 
out in these diagrams. For r = 0 the regression lines would have a 
slope of 0, i.e. would coincide with the axes. For r = 1 each pair would 
merge into a single line. The degree to which they approach each other 
is a graphical representation of the intensity of association of the two 
variables. 

With two exceptions the plotted points may be said to be fitted by 
straight lines better than by any smooth curves. These exceptions in- 
volve the extreme points on the lines, particularly those in the lower left 
quadrant. In general the points near and above the mean seem to have 
a slope somewhat less than that of the line as a whole, which is weighted 
by the extremely small cases falling nearer to a 45° regression line. 
This was the reason for the separation of the cases into premature and 
full-term groupings. The result of this separation is seen in Table 2 
to have had the expected results: the correlation coefficients for the 
full-term cases are smaller and those for the prematures larger than the 
corresponding figures for the series as a whole. 

The regressions of placental area, placental weight, and baby weight 
upon sac area are all seen to have a definite tendency toward the axis of 
sac area at the upper end of the line. Taken in conjunction with the 
opposite tendency at the lower end (mentioned above) this seems to 
impart a generally curved trend to the whole line. It was for this reason 
that correlation coefficients were calculated for sac volume and sac radius 
as well as for sac area. When the volume was used the curvilinear 
tendency seemed to be increased (lower value of r) and when the 
radius was used the line seemed to straighten out (higher value of r) 
as was expected from the nature of the curvature. 

Besides these three principal points there is one observation that 
should be noted to be discussed later. That is the uniform rectilinearity 
and very close fit of the regression lines for placental area and placental 
weight upon each other. 

In such a study as this, particular attention must be directed to three 
considerations: (1) the validity or reliability of the calculated statistics; 
(2) their mathematical and logical interpretation; (3) the practical 
significance of the analytical and graphical results taken together. 

The reliability of the calculated constants is indicated in all tables by 
their respective standard deviations. These represent the limits within 
which about two-thirds of such values, calculated for additional samples 
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of the same size, would be expected to fall. In the case of correlation 
coefficients this range depends both upon the size of the coefficient itself 
and upon the size of the sample. The smaller partial correlation coeffi- 
cients and those calculated for the small series of premature cases are 
seen to have a greater variability than the rest. 

The correlation coefficient measures the intensity of association be- 
tween two variables, or the range of variability within which the same 
value of one quantity is always associated with a given value of another. 
When this correlation is perfect the quantities vary directly (r = +1) 
or inversely (r = —1) with each other. The positive and negative 
values of the correlation coefficient range from unity down to zero, 
where there is no association at all, in which case high and low values of 
one variable are found associated indiscriminately with all values of the 
other. 

In the case of perfect correlation between two variables (r = +1 or 
—1I) a knowledge of one of them permits the exact prediction of the 
other. When there is no correlation the prediction is limited only by 
the scatter of all values of the second variable. The correlation coeffi- 
cient furnishes an estimate of the gradual narrowing of the limits of 
scatter of the quantity to be predicted. It should be borne in mind, 
however, that this “prediction value” increases not linearly with r but 


TABLE 2 
Total correlation coefficients with their standard deviations for the 

four groups 

WHOLE SERIES 164 CASES IQ PREMATURE 145 FULL-TERM 

Yay 202 0.52-+.052 0.482.060 0.60+.15 0.232.079 
Tew 209 00.66 =+..039 0.61+.049 0.75.10 0.402.070 
Yes 179 0.712.039 0.76.10 0.48+.064 
Cia 0.72+.037 0.90+.043 0.402.070 
Tes 0.69+.041 0.482.066 
Tye 199 0.70+.040 0.802.084 0.582.055 
Tye 168 0.562.053 0.562.054 0.772.006 0.29.076 
Tes 176 0.68 =+..041 0.632.048 0.70+.12 0.42+.069 
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very slowly at first. The scatter of one variable for a given value of 
the other is only 20 per cent less when r is .6 than when r is zero. 

In so far as the value of one variable can be predicted from a 
knowledge of another, it may be inferred that a part of a system of 
causation common to the two (whether it be mutual or not) is defined by 
their correlation. Some limitations of this logic, however, will appear 
in the interpretation of the present results. 

Table 2 shows the total correlation coefficients with their standard 
deviations (1) for the largest possible series of each pair, (2) for the 
164 cases suitable for complete analysis, (3) for the 19 premature 
cases included in the 164, and (4) for the remaining 145 cases. 

The authors believe that the results presented warrant the following 
conclusions. An attempt is made to adhere to the mathematically 
demonstrated facts without inferring from them any type of causation. 

1. The total correlation coefficients show, as might be expected, 
statistically reliable and fairly close associations among the values of all 
four measurements taken in pairs. 

2. These associations are more intense in the premature cases (also 
as might be expected during growth) than in the full-term cases, but 
unfortunately the small size of this series detracts from the precision 
with which the constants can be stated. 

3. The closest association is between sac size and baby weight, 
followed closely by that between placental area and placental weight. 

4. Except for the series of prematures, where the figures are not 
significantly different, the correlation between baby weight and placental 
weight is slightly better than that between baby weight and placental 
area. 

5. For the series of 164 cases the baby weight is more closely cor- 
related with the radius of the sac than with its area or volume. This 
implies an increase in fluid volume much more rapid than the increase in 
baby weight. Such a conclusion, however, is believed to be a mathemati- 
cal artefact due to two conditions: (a) the inclusion of premature cases 
where it may indeed be true; (b) the inclusion of several full-term cases 
with very large sacs which were probably hydramnios and should not be 
thought of as members of a normal series. 

So far only the total correlation coefficients have been considered — 
those which could have been obtained if only one pair of data had been 
available on each case. The possession of all four, however, permits a 
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more searching examination of the associations between the measure- 
ments. Table 3 shows what can be done if any three data are given for 
each case. For example, if sac area, placental area, and baby weight 
are known, not only can the correlation coefficients for each pair be 
calculated but from them an estimate can be made of the association of 
values of any pair for constant values of the third. It is of interest to 
know not only whether there is a correlation between sac area and 
placental area but also whether high values of one are consistently as- 
sociated with either high or low values of the other for a constant baby 
weight. 

The same reasoning applies to the partial correlation coefficients of 
the four variables taken together, except that here any two may be held 
constant and the association of values of the other two calculated for 
this condition. 

‘Table 3 (a-d) shows the partial correlation coefficients of the four 
variables taken three at a time, representing the intensity of association 
of each pair when either of the other variables is held constant. The 
symbol rey, for example, stands for the coefficient of correlation be- 
tween x and y when gz is held constant. The calculations were made 
from the formula 


Ti2 — Tis Tes 


VU — ras) (1 — 
The cases are given as before, as a whole and separately as premature 
and full-term cases. 

The results tabulated here may be interpreted as follows. When any 
one variable is held constant the relative presence or absence of inter- 
dependence between any two others is shown more clearly, though the 
absolute values of all the correlation coefficients are somewhat lower. 

1. With baby weight constant there is no significant correlation be- 
tween sac area and placental area for premature, full term, or all cases. 
There is a small but significant correlation between sac area and placental 
weight and a fairly strong association between placental area and 
placental weight. For the last of these three the coefficient is both 
larger and more reliable for the full term than for the premature cases, 
while for sac area-placental weight the coefficient is greater but less 
reliable for the prematures. 

2. With placental weight constant there is no significant correlation 
between sac area and placental area for any group. There is a strong 
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TABLE 3 


Partial correlation coefficients of the four variables taken three at a time, 
representing the intensity of association of each pair when either 
of the other variables is held constant 


164 CASES 19 PREMATURE 145 FULL-TERM 


0.142.076 0.05+.23 0.11 +.08 
0.47+.18 0.25 +.078 
0.542.055 0.46.19 0.53 =+.060 


0.10-.078 0.01+.24 0.004.08 
0.532.056 0.49+.18 0.37 +.072 
0.22+.075 0.49.18 0.07 +.08 


0.442+.064 0.55.16 0.33 =.074 
0.60+.050 0.57.16 0.44 +.067 
0.402.066 0.21.22 0.32 +.075 


0.592.051 0.66.13 0.55 +.058 
0.352+.060 0.60+.15 0.22 +.079 
0.35+.069 0.30.21 0.29 +.076 


association between sac area and baby weight for the whole series, while 
the value for prematures is higher but less reliable than for the full 
terms. There is a slight correlation between placental area and baby 
weight which is due entirely to the premature cases. 

3. If placental area is held constant there is a good correlation be- 
tween sac area and placental weight — again, higher but less reliable in 
the series of prematures. The correlation between sac area and baby 
weight is good and reliable for all three groupings. The correlation 
between placental weight and baby weight is insignificant in the pre- 
matures but is definite, though slight, in the full-term cases. 

4. If sac area is held constant there is a very good and significant 
correlation between placental area and placental weight in all three 
groupings. The correlation between placental area and baby weight is 
significant but not great. The correlation between placental weight and 
baby weight is also slight and, except for the prematures, significant. 

Table 4 gives the partial correlation coefficients of the four variables 
taken together, representing the intensity of association of each paif 
when the other two variables are held constant. The symbol fay.ws, for 
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example, stands for the coefficient of correlation between + and y when 
both w and z are held constant. The cases are given as a whole series 
and as premature and full term separately. 


TABLE 4 


Partial correlation coefficients of the four variables taken together, 
representing the intensity of association of each pair when 
the other two variables are held constant 


164 CASES 19 PREMATURE 145 FULL-TERM 


0.02+.078 0.30.21 0.02+.083 
0.26.073 0.55.16 0.22+.079 
0.52.052 0.56+.16 0.372.072 
0.532.052 0.63.14 0.51+.061 
0.20+.075 0.55.16 0.07 +.083 
0.19+.076 0.16.23 0.21+.080 


When two variables at a time are held constant there are only two 
combinations that stand out as being closely associated with relative in- 
dependence of the others. These pairs are sac area-baby weight and 


placental area-placental weight. Among the prematures the sac area- 
placental weight and placental area-baby weight figures are also high 
but they have not quite so narrow precision limits. Among the full- 
term cases the placental area-placental weight correlation is the only 
one that is definitely high. The sac area-baby weight figure represents 
a significant correlation but not so intense. 

The high correlation between sac area and baby weight, persisting 
no matter what other measurements are constant, is to be expected; 
except for variations in relative hydramnia and anhydramnia, the sac 
should be expected to increase with the size of the baby. 

Nor is the consistently high correlation between placental area and 
placental weight surprising. As the placenta increases in area it in- 
creases in weight. The inference to be drawn is that increases in weight 
are brought about, in the long run, not by increases in thickness. Indeed, 
when the exceptionally good fit and rectilinearity of the regression lines 
are considered, the conclusion seems justified that after reaching a 
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certain thickness the placenta tends to increase in size much more by 
increase in area than by any further increase in thickness. 

In conclusion, the results of this analysis point to the limitations 
within which the causal factors underlying baby, sac, and placental 
growth can be stated. Particularly they offer a warning against the use 
of single total correlation coefficients in attempts to bring those factors 
to light. 
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STUDIES ON PUPILS OF THE PENNSYLVANIA 
| SCHOOL FOR THE DEAF 
2. RESEMBLANCES IN THE AUDITORY 
ACUITY OF SIBLINGS’ 


BY ANTONIO CIOCCO, WALTER HUGHSON, AND 
CARROLL PALMER 


INTRODUCTION 


HE importance of the biological constitution relative to audi- 
i aij tory acuity is being recognized more and more as further 
=| information on pathological variation in hearing is accumu- 

= lated. It is generally accepted that heredity is a factor in 
the occurrence of deaf-mutism, otosclerosis, and Manasse’s type of 
labyrinthine deafness. 

Lenz (1931) estimated that in Germany about 30 per cent of deaf- 
mute cases are inherited. Attention was first drawn to the familial con- 
centration of this disease by the studies of Alexander Grvham Bell 
(1883) and by those of Fay (1898). Additional evidence on this point 
has been given by the frequency with which deaf-mutes spring from 
consanguineous marriages, as noted by Hanhart (1924), Richardson 
et al. (1928), and many others. Finally, from the pedigrees reported, 
especially those published by Love (1896) and by Albrecht (1922), 
the majority opinion is that the inheritance of deaf-mutism follows a 
Mendelian scheme and is transmitted as a simple recessive factor. Some 
objections have been raised regarding this conclusion lately by Kraatz 
(1925) who thinks that the inheritance of this condition is due to two, 


not one, recessive factors. The controversy on this point apparently 


*From Child Hygiene Studies, Division of Public Health Methods, National 
Institute of Health, U. S. Public Health Service; the Department of Biology of 
the Johns Hopkins School of Hygiene and Public Health; and the Otological Re- 
search Laboratory of the Abington Memorial Hospital. 

The first of this series entitled: Auditory acuity, by W. Hughson, A. Ciocco 
and C. Palmer, appeared in Archives of Otolaryngology (1939). 


260 HUMAN BIOLOGY 


results from the lack of a criterion to distinguish genotypic from pheno- 
typic deaf-mutism. 

With regard to otosclerosis, Toynbee’s (1860) observations were 
the first to indicate clearly that it is a familial disease. That this con- 
dition is inherited has been confirmed by the careful studies of Korner 
(1905), Hammerschlag (1905), Albrecht (1922), Davenport and as- 
sociates (1933) and numerous others. However, there is very little 
agreement about the mode of transmission. One of the latest hypotheses 
is that advanced by Davenport et al. who think that otosclerosis is due 
to the concurrence of two dominant genes, one in the X-chromosome 
and the other in an autosomal chromosome. 

The labyrinthine deafness described by Manasse is another defect 
for which heredity is regarded as mainly responsible. Bauer and Stein 
(1926), who have collected data on this condition, believe that three 
recessive genes are responsible for its transmission. Incidently, these 
authors believe that the three defects — deaf-mutism, otosclerosis, and 
labyrinthine deafness — are simply different aspects of a developmental 
inferiority of the organ of hearing. However, sufficient evidence to 
sustain this view has not been advanced. 

In other respects, besides the specific inheritance of types of audi- 
tory defects, there are manifestations which point to the importance of 
the constitutional factors in matters regarding the anatomy, physiology, 
and pathology of the ear. Thus, the relation of the shape and size of 
the Eustachian tube, the development of the mastoid process and the 
shape of head and face to the incidence of middle ear infections has 
been indicated. From the findings of Prekalin (cf. Albrecht, 1931) 
and those of Ciocco (1933), it appears that these infections occur more 
frequently in brachycephalic individuals and in those with round and 
square faces. The explanation for this seems to be that an aerogeneous 
infection is more readily possible in persons with relatively short heads 
and broad faces since, according to Pautow (cf. Albrecht, 1931), the 
Eustachian tube tends to be short and wide in such individuals. More- 
over, associated with this form of head and face is also a relatively 
underdeveloped mastoid process which, according to Wittmack (1918) 
provides an environment that favors acute inflammation. This is a fact 
confirmed by Skoog (1932), who also has reported that in middle ear 
infections there is some specific association between type of bacteria and 
degree of mastoid pneumatization. 
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In the case of high tone loss, one notes that there is a sex, racial, 
and somatological factor associated with its incidence. Bunch and 
Raiford (1931) first observed the greater frequency of high tone loss 
in adult males than in adult females and among white persons as com- 
pared with Negroes. Ciocco (1932, 1936, 1937) extending the obser- 
vations on the sex difference to children, found this greater frequency 
of high tone loss in males even before the age of puberty. Ciocco 
(1933) also presented evidence that this defect is more frequent in the 
asthenic type of body build. However, no explanation of these findings 
has yet been presented. 

From the observations summarized above, it would seem that the 
influence of constitutional factors in the development of the organ of 
hearing is demonstrated, especially with respect to the incidence of 
auditory defects, and can be determined quantitatively to some degree. 
In view of this, and since the anatomical and pathological conditions of 
the organ of hearing are associated with the hearing function itself, it 
may be asked whether the effect of constitutional elements is not also 
apparent in auditory acuity. A first attempt to answer this question 
is reported in this paper, which presents the results of a study on deaf 
children to determine if the auditory acuity has greater or less resemb- 
lance between siblings than between children who are not blood relatives. 


MATERIAL 


The material on which this analysis is based was obtained from the 
records of a hearing survey made in 1938 at the Pennsylvania School 
for the Deaf. At that time the auditory thresholds of 487 children were 
measured for both air and bone conduction with a Sonatone Model 1 
audiometer. This instrument, like others of its kind, is a vacuum tube 
oscillator equipped to produce tones of several fixed frequencies at 
measurable intensities. In this case the tonal frequencies tested were 
the seven octaves from 128 to 8192 cycles. The intensity of the sound 
produced is measured in decibels. The results of those examinations, 
and the auditory characteristics of the children, have been described by 
Hughson et al. (1939). Among the children there were 40 pairs of 
siblings. The records of the siblings constitute the nucleus of the 
material here analyzed. 

In 28 pairs (70 per cent) both siblings were said to have been born 
deaf. In three cases, the two siblings were made deaf by the same 
disease — meningitis was the stated cause for one pair and whooping 


yheno- 

were 
con- 
‘Orner 
id as- 
little 
theses 
is due 
osome 
defect 

Stein 

three 

these 
s, and 
nental 
ice to 

audi- 
ice of 
ology, 
ize of 
id the 
is has 
1931) 
more 
d and 
neous 

heads 
), the 
More- 
tively 
1918) 
a fact 
le ear 
ia and 


262 HUMAN BIOLOGY 


cough for the other two. In total, then, the stated causes of deafness 
was different in the two siblings for only 9 of the 40 pairs. Similarly, 
the age of onset of deafness was different in the two siblings for only 
Q pairs. In this respect the greatest difference between the ages of onset 
was 4 years, and it was observed for 3 pairs of siblings. It may be 
added that on the average there is a difference of 3% years between the 
older and the younger. 

As a control group with which to compare the differences in hearing 
between siblings, the records of 40 other children were selected from the 
total material collected. Since the selection constitutes an integral part 
of the method of analysis, it will be discussed in the following section. 


Method of analysis 


This analysis consists simply of a direct comparison between two 
sets of differences in auditory acuity. The first set is made up of the 
differences in auditory thresholds between siblings; the second, those 
observed in pairs of non-siblings selected in the manner noted below. 
The choice of the procedure employed here has been determined largely 
by the characteristics of the material. These are the records of deaf 
children and the auditory thresholds are concentrated close to the maxi- 
mum intensity of sounds possible for this instrument. Consequently, 
since the distribution of threshold responses to any particular tone takes 
the form of a J-shaped curve, the classical correlation technique is not 
valid. The method used also has certain inherent advantages which will 
be shown later. 

The following were the steps taken in the analysis: Each pair of 
siblings was separated into older and younger member. For each tone 
tested and for the right and left ear, respectively, the threshold found 
for the younger sibling was subtracted from the threshold found for the 
corresponding ear of the older sibling. For each tone, then, the mean 
of these 80 differences constitutes the average difference in auditory 
acuity between siblings. An estimate of the significance of these differ- 
ences between siblings can be obtained by comparison with the differences 
found between pairs of non-siblings. 

The usual procedure would be to select, at random, pairs of children 
differing in age, sex, and other characteristics as the siblings do among 
themselves, and to note the differences in their auditory thresholds. By 
so doing, however, it is rarely possible to control all the variables so that 
the pairs of siblings and the pairs of non-siblings are comparable. 
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Therefore, to reduce the probable influence of extraneous elements, in 
this study the control pair differences have been secured from the differ- 
ences between the auditory thresholds of the older member of the sibling 
pair and those of another child selected at random but having the same 
age and sex as the younger sibling. Thus, one set of factors has been 
kept constant, and, it is believed, added value is given to the comparison. 
The results of this study will indicate whether, on the average, the 
auditory acuity of one group of deaf children differs from that of their 
older siblings to a greater or less degree than does that of another group 
of unrelated children. 

The actual procedure in selecting the control children has been the 
following: The records of the younger siblings were arranged accord- 
ing to sex and age in single years. Starting with the record of the 
youngest boy, the files were searched in alphabetical order until a record 
was found corresponding to a boy of the same age as the child in 
question. The record thus selected was then paired with that of the 
older sibling. This process was repeated for each of the other younger 
siblings until all 40 controls were selected. It is felt that by this pro- 
cedure a sufficient degree of randomness has been attained. 

For each of the “control” pairs the differences in auditory thresholds 
were computed thereafter in the same manner as for the siblings. 


DIFFERENCES IN AUDITORY THRESHOLDS BETWEEN SIBLINGS 
AND BETWEEN NON-SIBLINGS 


For each tone tested, the average of the algebraic differences between 
the auditory thresholds of each pair of siblings and that of each pair of 
non-siblings are presented in Table 1. 

From this table the following facts may be noted: 

1. For all tones and for both groups, the average differences are 
positive. 

2. For each tone, the numerical value of the average differences is 
lower for the siblings than for the non-siblings. 

3. The standard deviation of the differences is consistently lower for 
the siblings than for the non-siblings. 

Since the means of the differences in auditory thresholds are all 
positive it indicates that on the average the younger children show a 
lower degree of hearing impairment. It must be noted at this point that 
while all the mean differences for the non-siblings deviate significantly 
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TABLE 1 


Means and standard deviations of the algebraic differences in auditory 
acuity between 4o pairs of siblings and between 4o pairs 


of non-siblings 
STANDARD DEVIATION 
MEAN OF DIFFERENCES OF DIFFERENCES 
= (in decibels) (in decibels) 
FREQUENCY 
(in cycles) 
Between Between Between Between 
siblings non-siblings siblings non-siblings 
128 3.00+1.28 881 + 1.69 17.02.91 22.45 1.20 
256 65.44 + 1.65 17.45.95 21.85 + 1.17 
512 5.88+1.54 15.41% .82 20.45 + 1.09 
1024 219+ .99 606+ 1.46 13.08 + .70 19.31 + 1.03 
2048 3.9042%1.24 5.25%1.46 16.39 + .87 19.31 + 1.03 
4096 3751.10 669+ 1.12 14.57% .78 14.872 .79 
8192 275+ 65 5690+ 85 855.46 11.31% .60 
Number of ears 80 80 80 80 


from zero, this is not always the case for the siblings. In view of these 
findings the conclusion reached by Hughson et al. (1939) regard- 
ing the relation of age to degree of impairment may have to be 
modified. At that time, from a comparison of the median auditory 
thresholds among children of diverse ages, no statistically significant 
difference was observed and it was inferred that in these deafened 
children the hearing impairment is not progressive. According to the 
present analysis, by a method which may be more appropriate, an age 
effect is noted. On the other hand, it is necessary to recognize that the 
number of cases covered in the present study is small. . 
The greater absolute variability of the differences between non- 
siblings is the first indication that siblings diverge less in auditory acuity 
than do non-related children. The standard deviation of the differences 
between non-siblings is over 5 decibels higher for the lowest tones tested, 
but comes closer in value to that between siblings for the highest tones 
tested. In this respect it is of interest to compare the standard deviations 
shown in Table 1 with those referring to the differences between the 
repeated tests made on a group of Washington, D. C. school children 
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TABLE 2 


Standard deviation of differences between auditory thresholds at first 
and second test. Both ears of 543 children re-examined after 
an average interval of three years 


(From Ciocco, 1937) 


TONAL FREQUENCY STANDARD DEVIATION 
(in cycles) (in decibels) 
128 5.28 + .29 
256 5.18 + .26 
512 4-75 + .26 
1024 5-37 = .29 
2048 6.05 + .33 
4096 7.89 + .41 
8192 8.56 + .44 


after an average interval of 3 years. The standard deviations of the 
individual differences are shown in Table 2. 

The data in Table 2 are based on 1086 ears, but the probable errors 
of the sigmas have been computed for 80 ears in order to give a correct 
idea of the deviations expected with a smaller sample. Comparing Table 
2 with the corresponding information shown in Table 1, two important 
facts emerge: 

1. The three groups of sigmas diverge from each other most for 
the low tones and least for the high tones. It is seen that for the tone 
of 128 cycles the values of the standard deviation range from 5.28 to 
22.45 db., for the tone of 256 cycles they go from 5.18 to 21.85 db. 
On the other hand, for the tones of 4096 and 8192 cycles, the range is 
equal only to 6.98 and 2.76 db., respectively. This can be interpreted 
to mean that the threshold responses to low tones are less susceptible to 
the influence of factors which give rise to individual variability, and 
therefore have greater significance in the study of individual differences. 

2. Between siblings the variability of the differences is greater than 
between repeated tests on the same individual made after an interval of 
about the same length of time as that of the age differences between 
siblings. In turn, the variability of the differences between siblings is 
less than that between non-siblings. 
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This finding is in accordance with expectations that the same factors 
operate for a pattern of auditory acuity as for, let us say, physiognomy. 
For example, it is expected that a person will resemble his portrait taken 
three years before much more closely than he will resemble a younger 
brother three years his junior. 

In Table 1 the resemblance between siblings when compared to 
non-siblings is shown by the fact that for all tones tested the average 
of the differences between siblings is consistently lower by I to 5 
decibels than the average between non-siblings. Thus it is seen that the 
older siblings, because of their relative age, have a greater hearing im- 
pairment than their younger brothers and sisters, but not as much as 
they demonstrate when compared to other children having the same age 
and sex characteristics of their younger siblings. 

A clearer view of the significance of the findings in Table 1 is 
obtained when the absolute, instead of the algebraic, differences between 
thresholds are employed. A direct comparison of the means of the 
differences calculated in this fashion and shown in Table 3 will indicate 
more specifically whether the auditory thresholds of siblings are closer 
to each other than those between non-siblings. 

The conclusion which was inferred from the data shown in Table 
I receives additional support from Table 3. It is seen that for all tones 


TABLE 3 


Arithmetic means of the absolute differences in auditory acuity between 
40 pairs of siblings and between 40 pairs of non-siblings 


MEAN OF DIFFERENCES 
TONAL (in decibels) 
FREQUENCY 
(in cycles) Between Between 
siblings non-siblings 
128 13.13 + .85 18.06 + 1.21 
256 12.88 + .92 16.44 + 1.16 
512 11.94 + .79 15.75 + 1.08 
1024 10.06 + .65 15.31 + 1.00 
2048 II.19 + .95 15.00 + I.01 
4096 8.88 + .94 ILIQ9Q+ .90 
8192 4.13 + .60 6.94 80 


Number of ears 80 80 
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the average of the differences between the auditory thresholds of siblings 
is smaller than that between non-siblings. Moreover, the divergence 
between two corresponding means is probably not due to chance since it 
is over three times its probable error for the tonal frequencies of 128 and 
1024 cycles, and over two and one-half times for the remaining tonal fre- 
quencies — except that of 4096 cycles, for which it is over twice its 
probable error. From these data the conclusion seems justified that 
between siblings there is less difference in auditory thresholds than 
between unrelated children. 

In conclusion, the results of this analysis appear to indicate that 
among deaf children (so-called deaf-mutes) there is a certain amount 
of resemblance in the pattern and degree of auditory impairment. The 
significance of this finding would seem to be that it amplifies and ex- 
tends those observations which indicate that constitutional factors deter- 
mine the liability of the auditory system to maldevelopment or degenera- 


| tion. Since the size of the sample is neither very large nor the material 


completely homogeneous, this conclusion can only be tentative. Never- 
theless, these findings are consistent with what is known about the role 
of the constitutional factors on the auditory system as well as the 
evidence regarding the association between the pathology and the 
function of the ear. 

In closing it may be added that so far as the authors are aware this 
is the first time that a fraternal resemblance has been shown for such 
finely differentiated functional characteristics as the degree of auditory 
acuity. 


SUMMARY 


A comparison has been made of (1) the average of the differences 
in auditory acuity between 40 pairs of siblings, and (2) the average of 
the differences between 40 pairs of unrelated children. On the whole, 
the analysis reveals that auditory acuity differs to a significantly less 
degree between siblings than between non-siblings. 
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BODY BUILD IN INFANTS. IX. BODY BUILD 
IN ECZEMA 


BY HARRY BAKWIN AND RUTH MORRIS BAKWIN 


Department of Pediatrics, New York University and The Children’s Medical 
Service, Bellevue Hospital 


SSHAT constitution is a factor in the etiology of eczema in 
a] infants was suggested by Czerny (1) who pointed out a 
= relationship to the “exudative diathesis”, and by Finkelstein 
HE (2) who speaks of body build characteristics in eczema 
similar to those found in infants with tetany, an observation which we 
have been able to confirm by quantitative methods (3). 

In 1931 (3) we described changes in the body configuration of a 
group of 59 infants with eczema. They were shown to have, on the 
average, wider faces, broader shoulders and hips and larger chests, in 
relation to their height, than did healthy children from the same social 
economic environment. In the present report these results are confirmed 
and amplified. Larger series of both eczematous and control infants 
have been used and a larger number of dimensions studied. 


METHODS 


The method ordinarily used for studying body build differences be- 
tween various groups consists of a comparison of the means for certain 
body dimensions and a statistical evaluation of the significance of any 
differences found. This method is not well suited to the study of body 
build in disease during childhood because of the changes in body pro- 
portions which occur with growth and, consequently, the necessity of 
dividing up the material into age groups. Since large numbers of in- 
fants with a particular ailment are ordinarily difficult to obtain, dividing 
the data in this way reduces the number of cases in each group to such 
an extent that the calculated means are of little significance. 

In the present study the chi-square method (4) which permits the 
grouping of children of different ages and of both sexes was used for 
analyzing the data. 
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Growth curves were constructed for the various dimensions in the 
usual way. Fig. 1 contains, in addition to the average growth curve 
represented by a continuous line, 2 dotted lines which are, respectively, 
one standard deviation above and one standard deviation below the 
average. These curves are based on measurements made on a “control” 
group to be described presently. 

In both figures, infants with eczema were spotted at the appropriate 
age and size of dimension. By application of the chi-square method, 
the reliability of deviations in distribution of the spots can be tested. 
The symbol used to express reliability in this instance is P. When P 
is less than .02 a statistically reliable difference may be said to be 
present. 

The control group consists of 775 infants, of whom 433 were males 
and 342 females. The nationalities are mixed but only white infants 
are included. The group is a low income one. The infants were ad- 
mitted to Bellevue Hospital as healthy boarders or because of mild 
upper respiratory infections and had received no regular medical 
supervision before admission. 

The eczema group consists of 130 infants, of whom 90 were males 
and 40 females. Only infants with typical facial eczema are included. 
The national grouping of the infants, as nearly as could be determined, 
was similar to that of the control group. All infants were obtained 
from the wards or Out Patient Department of Bellevue Hospital and 


came from the same social economic environment as the control group. . 


The dimensions measured and the anthropometric technique have 
been described elsewhere (5). 


Sex 


The preponderance of males among infants with eczema is striking. 
In the series of Tisdall, Brown and Kelly (6), of Greenberg (7) and 
the present series summarized in Table 1 there were approximately 
twice as many males as females and this relationship is not significantly 
altered when correction is made for the ratio of males to females at 
birth which is 106 to 100. That this is not due to greater vulnerability 
of the skin in males in indicated by the fact that impetigo, the next most 
frequent skin disease of infancy, occurs with equal frequency in boys 
and girls (46 cases in males, 43 in females, Bellevue Hospital, 1935- 
1937). The greater susceptibility of male infants to eczema is of 
especial interest because of the relationship of this condition to allergy. 
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TABLE 1 


The distribution of infants with eczema by sex 


PERCENTAGE 

AUTHOR NU MBER OF CASES OF CASES 
Total Males Females Males Females 

83 52 31 63 37 

61 43 18 70 30 

eee 130 90 69 31 
274 185 89 68 32 

RESULTS 


The chi-square distribution of 31 external dimensions in the infants 
with eczema is compared with the control group in Table 2. The 
distribution for weight is illustrated in Fig. 1. 

Infants with eczema are, on the average, slightly but significantly 
taller than the control group but there is no significant alteration in the 
sitting height or the length of the lower extremities. The span length 
is also increased. This is due to the broader shoulders, the length of the 
upper extremities being unchanged. Infants with eczema are, on the 
average, considerably heavier than the control group. The deviation in 
weight is probably more marked than that found, since many of the 
measurements were made after the infants had been subjected to dietary 
restriction. 

The head is larger and broader than in control infants of the same 
age. There is no change in the anteroposterior diameter of the head. 
The face is unaltered in height but is strikingly broader in both the 
bimalar and bigonial diameters than in the control infants. This in- 
creased facial width is evident clinically. We do not believe that the 
edema and induration over the malar eminences in infants with eczema 
interfere sufficiently with the accuracy of measuring to account for the 
amount of increase observed. The distance between the eyes (the inter- 
inner canthus diameter) is also wide, but the length of the palpebral 
fissure and the breadth of the nose are unchanged. The height of the 
lower jaw is greater than in control infants. The shoulders, hips, and 
chest circumference are larger on the average, than in the control 
infants. The hands and feet are also broad. 
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TABLE 2 


The chi-square distribution of 31 external dimensions in infants 
with eczema 


[A represents the number (children with eczema) which is more than one standard 
deviation above the mean; B represents the number which is less than one standard 
deviation above the mean; C represents the number which is less than one standard 
deviation below the mean; and D represents the number which is more than one 
standard deviation below the mean. Differences are significant when P is less than 

.02] 


Total body A w 6 Bigonial A 45 31 
length B 62 42 20 diameter Bes ¢ 
P = .007 P=.000 C 8B 6 
D 6 I 5 > I 
Sitting height A 19 12 7 Upper facial A 8 10 8 
> a 2S height B 45 33 12 
P=.17 Cc 2 P= .80 3 
D 24 I5 9 
Body weight a a oe Length of palpe- A 24 12 1&2 
P= .000 8 = P=.048 « 
Di iit 6 5 L 
Length of A a. 2m Inter-inner can- A 39 29 10 
span B 59 43 «16 thus diameter B 52 35 17 
Circumference A 35 23 12 Breadth of A ss =a @ 
of head Ba @ ws nose B 50 39 I 
P= .006 P=.57 C 30 2 % 
Cephalic Height of A 
length Baa nose B 47 31 16 
P= C 43 30 13 P=.027 
D 3 14 4 > a 
Cephalic As Height of A #8 & 
breadth B 45 2 17 lower jaw B 39 2 13 
D 8 6 & 
Diameter of face A 60 47 13 Length of A gs & 23 te 
(bimalar ) % ear Bas w 
D 6 4 2 D 2 12 8 
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ants 
standard 
standard 
standard 
than one 
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n 
3t 9 
16 12 
8 4 
10 8 
33 
8 
15 9 
12 12 
36 
32 «12 
29 «+10 
38 
19 
15 3 
30 
25 14 
Ir 12 
12 7 
31 «16 
21 10 
2 
25 13 
26 «13 
2 7 
27. «13 
23 «12 
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TABLE 2 (continued) 
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DIMENSION 2 DIMENSION 2 
P 
Bi P i 
Breadth of A Length of A&A 
ear fo i middle finger B 41 31 10 
P= .027 Cs 2 P= 33 
Circumference A 43 32 I! Length of & 3% > 9 
of the thorax B 43 25 18 hand 2s Bf 
Biacromial A@ @ Length of lower A 24 15 9 
diameter B 60 42 18 extremity B 48 39 9 
P =.000 P= 33 C 34 19 
Bicristal A 36 2 10 Length of oS 
diameter Bes 8S w thigh B 46 32 %4 
P= .000 P=.s7 C & 
Length of A 7 Length of A 
humerus B 47 33 %4 tibia B ss @ % 
D 4 -i 7 
Length of Length of A 2. 
radius > a2 foot B 41 27 %4 
P= .036 P= .028 Cc 
> D 12 8 4 
Length of A 109 I 8 Breadth of A 2 a1 7 
palm foot B 46 34 12 
S93 3 D 5 3 2 
palm B 50 37 13 


In the body configurational changes just noted infants with eczema 
deviate from the control group in the same direction as do infants who 
have received medical supervision from birth (8) but the growth pat- 
terns of eczematous and of supervised infants are not identical. Infants 
with eczema are shorter and weigh less than supervised infants from 
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Weight 
Fernales 


56 


Age in weeks 


Fic. 1. THe Bopy Weicut or INFANTS wiTH EczEMA COMPARED WITH THE 
Controt Group 


Dots represent infants with eczema. The continuous lines represent the means, 
and the dotted lines one standard deviation above and below the means for the 


control infants. 


the same social economic environment and their transverse dimensions 
are smaller with the exception of the diameter of the face which is 
equally wide in both groups. 

The weight-age relationship and eczema in infants 


Unsupervised infants with eczema weigh more, on the average, than 
unsupervised infants without eczema. However, they weigh less, on 
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the average, than do supervised infants without eczema (Fig. 2). A 
group of infants, assembled from private practice, shows no striking 
deviation from the weight curve of non-eczematous supervised infants. 

It appears, therefore, that there is a critical level in the weight-age 
relationship below which infants are relatively immune to eczema. A 


Mates 


56 


Fic. 2. Tue Weicut or Mate INFANTS witH EczEMA COMPARED WITH A SUPER- 
visep Group (Continuous Line) AND THE Controt Group (Dorrep LIne) 


somewha: similar, though inverted, relationship obtains in the case of 
acute inte axication. Here, there appears to be a critical weight- 
age leve'a ve which infants are relatively immune to this condition. 

Since @.2e"a occurs mainly in infants with body weights above the 
critical level, and since a higher proportion of supervised infants are 
above this level than unsupervised infants, one would expect a greater 
percentage of cases of eczema in private than in clinic practice. The 
smaller proportion of breast-fed infants in private practice should also 
favor its greater frequency (9). There are no available data on this 
point. 

The large majority of infants with typical facial eczema are allergic 
to various foods. It is interesting to speculate on the behavior of 
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potentially allergic infants who remain below the critical weight level 
necessary for the development of eczema. Do they remain healthy, or 
do they develop manifestations which have hitherto not been identified 
as allergic? 


SUMMARY 


1. Eczema is about twice as common in male as in female infants. 

2. Infants with eczema are, on the average, slightly taller and con- 
siderably heavier than control infants from the same social economic 
environment. 

3. Infants with eczema show definite differences from the normal 
in body build. The head is larger due to its greater width. The face 
is much broader than in the control group and the eyes are more widely 
separated. The lower jaw is higher than in the control group. The 
shoulder, hips and chest circumference are larger than in the control 
group and the hands and feet are slightly broader. 

4. There is a critical level in the weight-age relationship below 
which infants are relatively immune to eczema. 
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AN ANTHROPOMETRIC STUDY OF THE UPPER 
EXTREMITIES OF CHILDREN 


BY CLARENCE R. VAN DUSEN, D. Sc. 
Michigan State College, E. Lansing, Michigan 


INTRODUCTION 


SIEVERAL years ago the author noted a difference in the 

si size of his own two hands. From this observation and an 

sj) interest in speech, there evolved a study of the relation of 
==} the relative size of the two hands to speech and laterality 
(1937, 1938). In stating the thesis, it was necessary to assume that the 
difference in the size of the two hands was due to development through 
use. In a preliminary statement of the study, the author (1935) pro- 
posed to determine whether differences in size occur pre- or post-natally. 

This question has been answered in part by Schultz (1926) who, 
from a study of 623 normal well-preserved human embryos, both white 
and Negro, found that in fetuses, as in adults, the humerus is longer on 
the right side in over half of the cases. This report includes findings 
for just one length ‘measurement and would hardly answer completely 
the question regarding the presence of pre-natal structural asymmetry 
in the upper extremities. 

Thinking it advisable to investigate other characteristics, the length 
of the arm, the forearm, and the forearm and hand, the width of the 
bones of the distal end of the ulna and radius, and palm breadth were 
measured. When these data were obtained, a study was made of the 
frequency of differences in favor of the right, left or either side. 
Ninety-three children between the ages of one and eight were measured. 
For purposes of comparison, these subjects were divided into two age 
groups, one to four years and five to eight years. 


Experimental procedure 


Measurements were taken in a well-lighted room at a table of the 
child’s sitting height. Measurements of the forearm and hand, the 
distal ulna-radius breadth, and the palm were taken with the child seated 
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at the table. The child faced right while measurements on the left 
upper extremity were being made and left while measurements on the 
right upper extremity were being made. The arm was placed in go° 
abduction, the forearm in 90° flexion and the hand completely pronated. 

Measurements of the arm and forearm were taken with the child 
standing in an erect position. The arm was held in close to the side of 
the body. The forearm was placed across the abdomen, the volar surface 
of the forearm and hand being held flat against the abdomen and the lower 
ribs of the opposite side of the body. The arm segment was measured 
as the distance from the acromioclavicular joint to the dorsal surface 
of the olecranon.! Forearm measurements were taken from the prox- 
imal aspect of the olecranon (upper quadrilateral surface) to the extreme 
edge of the distal extremity of the ulna. These measurements were 
made with inside calipers; pressure was applied. 

Because of difficulty encountered in attempting to locate the point 
of the carpal marking it was thought advisable to measure the distance 
from the most proximal aspect of the olecranon to the distal extremity 
of the third row phalange III. An aluminum brachiometer was used in 
making the forearm hand determinations. The proximal end of the 
forearm was placed firmly against the solid end piece. The volar surface 
of the forearm and hand were flattened against the ruler which served 
as a base. The moveable attachment near the end away from the elbow 
was brought to the distal extremity of the third row phalange III and 
readings recorded. 

Measurements of the breadth of the distal end of ulna and radius 
and palm breadth were taken with the calipers. Minimum pressure was 
applied at the most medial aspect of the capitulum ulnae and the most 
lateral aspect of the distal extremity of the radius. Palm breadth was 
taken from the most lateral surface of the digital extremity of the 
second metacarpal bone to the most medial surface of the digital ex- 
tremity of the fifth metacarpal bone (minimum pressure). 

Measurements of each dimension were repeated three times, the 
average serving as the indication of length or breadth. One millimeter 
was chosen arbitrarily as an indication of difference between measure- 
ments of the right and left sides. 


* With the forearm placed at right angles to the upper arm the dorsal surface 
of the olecranon was distal to the distal end of the humerus. 
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1e left Characteristics of cases 

nal the Children at the earliest age obtainable were used in this study. It 

in go* would have been preferable to have presented results for children who 

nated. had not yet shown any definite one-sided tendencies. Only a few 

sage children were available who met this requirement. The majority of the 

children had reached the stage of development where hand preferences 

note were being shown. 

seas oe The study included forty-six males and forty-seven females ranging 

‘eile between the ages of one and eight years. Seven males and four females 

TABLE 1 

— Male and female children divided into age groups of one to four years 
: and five to eight years. The per cent of subjects having a larger 

i A right, or larger left, or both equal is shown for each measurement 

istance 

remity 

FEMALES BOTH SEXES 

MEASUREMENT 

of the 1-4 5-8 1-4 5-8 

urface Yrs. Yrs. Yrs. Yrs. 

served 

elbow (14) (33) (35) (58) 

[I and . 7.1 57.6 55.2 

7.1 21.2 15.5 

85.8 21.2 

re was 42.9 57.6 

> most 


42.9 


R< 47-7 40.0 | 27.2 48.5 32.8 
of the Forearm R>L 28.6 32.0 21.4 46.9 25.7 40.3 
a) exe and R=L 19.0 8.0 21.4 21.9 20.0 15.8 Re 
hand R< i. 52.4 60.0 57.1 31.2 54.3 43.9 
s, the UlIna- RL 428 12.0 21.4 30.0 34.3 22.4 
hin radius R=aL 28.6 24.0 35-7 33-3 31.4 20.3 
amet breadth R<L 28.6 64.0 429 36.4 343 483 
asure- 
R>L 28.6 48.0 42.9 63.6 34.3 56.9 
Palm R=L 28.6 36.0 21.4 21.2 25.7 27.6 
Ree 42.8 16.0 35-7 15.2 40.0 15.5 
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were included in this series for whom no statement? of handedness was 
obtained. There were thirty-one right-handed males and thirty-eight 
right-handed females. Three males and three females used both the 
right and the left hand. Five males and two females were left-handed. 


Percentage findings* 


In Table 1 the ninety-three male and female children are divided into 
age groups of one to four years and five to eight years.5 The per cent 
of subjects having measurements larger on the right side, larger on the 
left side, or with both equal is shown for each measurement. With the 
exception of findings for the distal ulna-radius breadth there was a 
pronounced increase in the per cent of children showing measurements 
greater on the right side of the body in the five- to eight-year group 
over the one- to four-year group. In all measurements excepting the 
ulna-radius breadth the per cent of children showing measurements to 
be greater on the left was higher in the one- to four-year group in all 
measurements. The per cent of children with measurements on the 
right and left sides equal remained approximately the same for all 
measurements. 

The per cent of children having a larger right ulna-radius breadth, 
a larger left, or both equal was about equal in the one- to four-year 
group. In the five- to eight-year group, a much larger per cent of the 
group had a larger left ulna-radius breadth. 

It is interesting that the per cent of children having a longer right 
arm increased from 34.3 per cent for the younger group to 55.2 per 
cent for the older group. The per cent of children in the younger group 
having a longer left arm was 57.1 while the per cent for the older group 


was 20.3. 


*The matron’s or teacher’s statement of the child’s handedness served as an 
indication of handedness. Their knowledge of the child’s handedness was usually 
gained from observations of hand usage. 

* These children were too young to show any definite unilateral tendencies. 

* Measurements obtained for each child have been retained by the author. They 
will be presented in a future paper after a greater number of cases have been 
studied. 

® Absolute and percentage frequencies for males and females are presented 
separately in Table 1. After a greater number of children have been studied it 
will be interesting to compare tendencies of the two sexes. 
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UPPER EXTREMITIES 
TABLE 2 
Absolute and percentage frequencies of ninety-three children, studied 


anthropometrically, showing measurements to be greater on the right 
side of the body, greater on the left side, or equal on both sides 


MALES FEMALES BOTH SEXES 


(46) (47) (93) 
Number Percent Number Percent Number Per cent 


R>L 52.2 42.6 47-3 
R=L 8.7 12.9 


R<L 39.1 390.8 
R>L 49.5 
R=L 5 12.9 
R<L 37.6 
R>L 39.1 
R=L 21.8 
R<L 56.5 39.1 


R>L 26.1 27.7 26.9 
R=L 26.1 34.0 30.1 
R<L 478 38.3 43.0 
R>L 39.1 57-4 48.4 
R=L 15 32.6 21.3 26.9 
R<L 13 28.3 21.3 24.7 


Absolute and percentage frequencies for all of the children, males, 
females and both sexes combined, have been presented in Table 2. 
Because of differences in age and handedness, there is little that can be 
gained from consideration of these data. It is interesting, however, that 
there should be a larger percentage of females showing both sides equal 
in all measurements excepting the palm than is shown for the males. 

Comparison of the two age groups indicates that in the older group 
there is a larger per cent of subjects showing measurements to be greater 
on the right side. This might indicate that with increase in age there is 
a tendency for the right upper extremity to become larger than the left. 
It is interesting to compare results obtained on children with measure- 
ments of the adults. 
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Absolute and percentage frequencies of right-handed male children 
(ages one to eight years) and right-handed adult males (college age) 
showing measurements of the arm, forearm, ulna-radius breadth, and 
palm breadth to be greater on the right side of the body, greater on the 
left side, or equal on both sides are presented in Table 3. In all measure- 
ments excepting the arm, there was a higher per cent of adults showing 
measurements on the right side of the body to be greater. In all 
measurements there was a higher per cent of children than adults 
showing measurements on the left side of the body to be greater. 


TABLE 3 


Absolute and percentage frequencies of right-handed male children (ages 
one to eight years) and right-handed adult males (college age) 
showing measurements to be greater on the right side of the 
body, greater on the left side, or equal on both sides 


CHILDREN ADULTS 


Number Percent Number Per cent 


R>L 58.1 50.7 
R=L 6.4 14.7 
R<L 35-5 34.6 


R>L 45.2 56.6 
R=, 9.7 19.7 
R<L 45.2 23.7 
R>L 29.0 66.2 
R=L 25.8 20.8 
R<L 45.2 13.0 
R>L 48.4 68.8 
R=L 32.3 13.0 
19.3 18.2 


The per cent of right-handed children having a longer arm was 
greater than the per cent of right-handed adults having a longer arm. 
_ One would more or less expect that if differences in size are due to 
usage and that in this usage if the soft parts were most affected, palm 
breadth would show a more noticeable increase in size toward the used 
side than would the other measurements. There is a very noticeable in- 
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crease in the percentage of older children having a larger right palm 
breadth over the younger children. There is also a marked increase in 
the number of right-handed adults having greater right palm breadth. 
These same findings hold for measurements of the forearm. 

During the measurements, the experimenter observed that in the 
children of the younger age group there appeared to be a much larger 
percentage of soft tissue over the distal extremity of the ulna and radius 
than there was in the older children and adults. This might account 
somewhat for the finding that the per cent having a larger right, a 
larger left, or both equal is about the same. 


SUMMARY AND CONCLUSIONS 


When both sexes are combined, findings on this group indicate that 
children from the ages of five to eight years tend more frequently to 
have longer right arms, forearms, forearms and hands, and wider right 
palms than do children from one to four years of age. Children from 
the ages of one to four years tend more frequently to have longer left 
arms, forearms, forearms and hands, and wider left palms than do 
children from five to eight years of age. 

A comparison of right-handed children from one to eight years of 
age with right-handed adults of college age revealed that the forearm 
length, distal ulna-radius breadth, and palm breadth were greater on the 
right side of the body than on the left more frequently for the adult 
group than for children. For the children the right arm was longer 
with greater frequency than it was in the adult group. These parts 
were larger on the left with greater frequency in the children studied 
than they were in the adult group. 

The findings seem to indicate that with increasing age, the upper 
right extremity is more frequently larger than it is earlier. It seems 
probable that this tendency toward a greater right might be due, in part 
at least, to development through use. There is high probability, however, 
that the tendency toward a greater right might attend the normal growth 
process and that this structural asymmetry might be attributed to 
heredity. 
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NOTES 


THE QUARTILE ABSCISSA OF THE NORMAL 
CURVE TO 15 PLACES OF DECIMALS' 


area of the distribution into two halves, an inner central half, and two 
outer quarters, which summed equal the central area. 

In computing certain tables in the Department of Biology it became 
necessary to know the value of the quartile abscissa to a much higher 
number of decimal places than are given in any tabled value we were 
able to find. Pearson’s Tables? give (p. 143) the value of 0.6744897943, 
but as will presently be shown, this is grossly erroneous in the 8th and 
subsequent figures. Glover’s Tables* put (p. 490) the value at 
0.6744897500, which is correct up to the roth place, but in error in the 
last figure. 

At the suggestion of Dr. Raymond Pearl the value has been com- 
puted to 15 places of figures. The purpose of this paper is to give an 
account of the methods used and the result attained. 


~ 


Making the substitution + = in the equati 


* From the Department of Biology of the School of Hygiene and Public Health, 
Johns Hopkins University. 

* Pearson, K. [Editor]. Tables for Statisticians and Biometricians. Third 
Edit., Part I. London (Cambridge Univ. Press), 1930. 

*Glover, J. W. [Editor]. Tables of Applied Mathematics in Finance, In- 
surance, Statistics. Ann Arbor (Geo. Wahr), 1923. 
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gives 


I -$ I t 
The series on the right of the equality in equation (i) was cut off after 


the term 23 M11 1 KP and the result equated to 0.25. The 


initial limits for the root were taken as 0.6744897 and 0.6744898. The 
determination of the remaining decimals to be added to 0.6744897 was 
carried out in two ways. In the first of these 0.25 was subtracted from 
the expression on the right of equation (i), and the result set equal to 
zero. Then starting in the eighth decimal place the integers, ranging 
from zero to 9, were successively substituted, and the equation was 
evaluated for each of these now eight place values of the constant until 
a change of sign occurred for a pair of successive substitutions. The 
smaller value was taken as correct to the eighth place. The following 
decimals were arrived at in the same manner until a value correct to 
fifteen decimals was reached. 

The second technique was an application of the modified form of 
Newton’s method given by Serret* (pp. 342-346). With 0.6744897 
and 0.6744808 as the initial limits, applying the Newton formula twice 
in succession, a value correct to fifteen decimals was obtained. 

The value of the constant in both cases turned out to be 
0.674,489,7 50,196,082. 

In the proof of Newton’s formula it is assumed that one root only 
lies between the initial limits, in our case 0.6744897 and 0.6744898. The 
presence of more than one root in this interval could also lead to an 
incorrect value by the use of the first method. The agreement to 15 
places of the two values found indicates that a root correct to fifteen 
places has been found, but in order to decide whether it is the right root 
we substituted 0.67448,97501,96082 as the upper limit for the probability 
integral, and then applied Gauss’s quadrature formula with m = 10. 
The necessary constants (accurate to 16 decimals) for the formula were 


*Serret, J. A. Cours d’Algébre Supérieure. Third Edit. T. I. Paris 
(Gauthier- Villars), 1866. 


f 
t 
b 
b 
f 
fi 


e 
ir 
th 


i 

tif 
H 

re 

In 
tri 
pa 
rel 

th 

Sta 
diz 

Vil 


NOTES 287 


copied from Moors’s® Table C (folding plate at back). The Gauss 
formula was applied separately to each of the three integrals, first be- 
tween the limits zero and 0.2, secondly between 0.2 and 0.4, and finally 
between the limits of 0.4 and 0.67448,97501,96082. This was done 


(i) because it meant a great increase in the accuracy of the quadrature 
formula, and placed the error from that source so far beyond the 
iter fifteenth place as to warrant charging any remaining discrepancy solely 
The to an error in the quartile abscissa. Multiplying the maximum possible 
error in this abscissa, .00000,00000,00000,5, by the ordinate of the nor- 
The mal probability curve at « = 0.6745 gives .00000,00000,00000,16 as the 
was maximum error allowable in the area dimension. The three quadratures 
rom indicated above gave as the area of the normal probability curve between 
1 to the limits zero and 6.674,489,750,196,082 the figure 0.25000,00000,- 
ying 00000,08 — well within the assigned limits. 
was Joseprn F. Kisx. 
intil 
The 
ving BUREAU OF HUMAN HEREDITY 
wie, =)HE object of this Bureau is collection on as wide a scale as 
Possible of material dealing with human Genetics. The 
1897 
— The "Bureau i is directed by a Council representing medical and scien- 
tific bodies in Great Britain. It is affiliated to the International Human 
be Heredity Committee, which ensures co-operation in all areas where 
research is proceeding. 
only The Council would be grateful to receive all available material from 
The Institutions and individuals, furnishing well-authenticated data on the 
> an transmission of human traits whatever these may be. Pedigrees are 
0 15 particularly desired; twin studies and statistical researches are also 
‘teen relevant. As research workers and others who send in material may in 
root some cases wish to retain the sole right of publication (or copyright) 
~~ those who so desire are asked to accompany their material with a 
10. statement to that effect. 
were Material should be given with all available details in regard to source, 
diagnostic symptoms and the name and address of the person or persons 
Paris 


* Moors, B. P. Valeur approximative d’une intégrale définie. Paris (Gauthier- 
Villars), 1905. 
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who vouch for accuracy. All such details will be regarded as strictly 
confidential. 

Reprints of published work would be most acceptable. Further, 
many authors when publishing material may also have collected a num- 
ber of pedigrees which they have been unable to reproduce in detail. 
It is the object of the Council that such records, by being included in 
the Clearing House, should not be lost. 

Those wishing for a copy of the Standard International Pedigree 
Symbols may obtain one from the office. 

Announcements in regard to the services undertaken by the Bureau 
will be published from time to time. : 


Chairman: R. RuGGLEs GATEs. 


Executive Committee: R. A. FisHer, E. 
A. Cockayne (Hon. Med. Sec.), J. A. 
FRASER Roserts, L. E. Hatsey (Trus- 
tee), E. B. Forp (Hon. Scientific Sec.), 
C. B. S. Hopson (Hon. Gen. Secretary). 


_115, Gower Street, London, W.C.1, England. 


INFORMATION SERVICE FOR RESEARCH 
WORKERS IN HUMAN GENETICS 


SNE activity undertaken by the Clearing-House for Human 
ii Heredity is the organization of information service for 
| research workers in the subject. The value of such a plan 
=) has been demonstrated in the information service already 

established for workers on Drosophila, etc. It should be noted that apart 

from convenience of ascertaining easily centres at which comparable 

work is going on, the circulation of notice by those engaged in a 

particular enquiry of their work is a safeguard in dating priority — a 

point to which it is natural to attach some importance. 

Workers are requested to address to the Bureau a short paragraph 
describing the work on which they are engaged. These notices will be 
printed and circulated to all those co-operating. In the first instance 
this bulletin will be issued every twelve months. Later supplementary 
bulletins will be issued more frequently. 
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Those using this service are asked to subscribe 5s., a sum equalling 
approximately one quarter of a pound sterling equivalent in the currency 
of their country. 


The accepted languages are: French, German, English. 


Bureau oF HuMAN Herepity, 
115, Gower Street, London, W.C.1, England 


C. B. S. Hopson, 
Hon. Gen. Sec. 
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RECENT LITERATURE 


USEFUL IN THE STUDY OF HUMAN BIOLOGY 


In this department will be noticed the books and reprints which are currently 
received at the Editorial Office. Publications intended for notice here should be 
addressed to Dr. Raymond Pearl, Department of Biology, School of Hygiene and 
Public Health, 1901 East Madison Street, Baltimore, Maryland, U.S.A. 


I. EVOLUTION AND GENETICS 
1. Evolution—General Principles 


Beutner, R. Life’s Beginning on the Earth. Baltimore (Williams and Wilkins 
Co.), 1938. Pp. x + 222. 9 X 6 inches. $3.00. 

Branson, E. B. Stratigraphy and Paleontology of the Lower Mississippian of 
Missouri. Part I. University of Missouri Studies, Vol. 13, No. 3. Columbia. 
Pp. vii + 205 + 20 plates. 10% x 6% inches. $1.25. 

DoszHANSKy, THEODOsIUS. The raw materials of evolution. Scientific Monthly, 
Vol. 46, pp. 445-449, 1938. 

Fépertey, Harry. Die Bedeutung der Kreuzung fiir die Evolution. Jenaische 
Zeitschrift fiir Naturwissenschaft, Bd. 67, pp. 364-386, 1932. [Bibliography 
of 25 titles.] 

GreENWoop, Wiit1AM O. Biology and Christian Belief. Foreword by Theodore 
Savory. New York (The Macmillan Co.), 1939. Pp. 192. 7% X 5% inches. 
$1.75. 

Lang, A. C. Measuring geologic time: Its difficulties. Annual Report of the 
Smithsonian Institution (Publication 3451), pp. 235-254 + 2 plates, 1937. 
[Bibliographic footnotes. ] 

Resser, CHartes E. The Spence Shale and Its Fauna. Smithsonian Miscellaneous 
Collections, Vol. 97, No. 12. Publication No. 3490. Washington, D. C. 

(Smithsonian Institution), 1939. Pp. 29 + 6 plates. 95% xX 6% inches. 


2. Human Evolution 


[Vacant] 


3. Prehistory and Archaeology 


Harris Zetric S. Ras Shamra: Canaanite civilization and language. Annual 
Report of the Smithsonian Institution (Publication 3451), pp. 479-502 + 4 
plates, 1937. [Bibliography of 10 titles.] 

Mackay, Ernest. Excavations of Chanhu-daro by the American School of Indic 

and Iranian Studies and the Museum of Fine Arts, Boston: Season 1935-36. 
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Annual Report of the Smithsonian Institution (Publication 3451), pp. 469-478 
+ 10 plates, 1937. 

McGrecor, J. C., and Mitton A. WetHeErRILL. Winona Village—1938 (A report 
of progress). Museum Notes (Museum of Northern Arizona), Vol. 11, pp. 
51-54, 1939. [Bibliography of 2 titles.] 


4. Genetics—General Principles 


Brer, Aucust. Neue Gesichtspunkte in der Vererbung. Berlin (Verlag von Julius 
Springer), 1938. Pp. [4] + 70. 7% X 4% inches. RM. 3.60. [Bibliographic 
footnotes. ] 

Dariincton, C. D. The Evolution of Genetic Systems. Cambridge (The Uni- 
versity Press) ; New York (The Macmillan Co.), 1939. Pp. x + 149. 8% X 
5% inches. $2.75. [Bibliography of 4 pages.] 

Fépertey, Harry. Uber die Natur der Gene. Societas Scientiarum Fennica 
Arsbok-Vuosikirja, 16 B, No. 8, 1938. Pp. (of reprint) 15. 

Happow, ALEXANDER. Small-colony variation in B. paratyphosus B (Tidy) and 
other bacteria, with special reference to the G type of Hadley. Journal of 
Infectious Diseases, Vol. 63, pp. 129-192, 1938. [171 bibliographic footnotes.] 

Juccrt, Carto. I problemi della genetica studiati nel mondo animale. Bollettino 
della Societa Italiana di Biologia Sperimentale, Vol. 12, Fasc. 9, 1937. 
Pp. (of reprint) 102. 

LiInDEGREN, Cart C. The nature and origin of filtrable viruses. Considered in 
relation to the bacteriophage and in the light of the theory of the gene. Journal 
of Heredity, Vol. 29, pp. 409-414, 1938. [Bibliography of 17 titles.] 

Mystivec, VActav. Biometrika pozorovani na svalovych vlaknech dvou riznych 
ras skotu. [Biometrical observations on muscular fibres belonging to two 
different bovine races.] Zemédélsky Archiv, T. 20, Nos. 7-8, 1938. Pp. (of 
reprint) 11. [Bibliography of 23 titles.] [In Czech with German, French and 
English summaries. ] 

Renscu, B. Vererbung erworbener Eigenschaften und Auslese. Zeitschrift fiir 
Rassenkunde, Bd. 9, pp. 67-68, 1939. [1 bibliographic footnote.] 

Sinnott, Epmunp W., and L. C. Dunn. Principles of Genetics. Third Edition. 
New York and London (McGraw-Hill Book Co.), 1939. Pp. xiv + 408. 
9 X 6 inches. $3.50. [Bibliography at the end of each chapter.] 

ZIMMERMANN, WALTER. Vererbung “erworbener Ejigenschaften” und Auslese. 
Jena (Gustav Fischer), 1938. Pp. xii + 347. 10% X 6% inches. RM. 17 
(paper) ; RM. 18.50 (cloth). [Bibliography at the end of each chapter.] 


5. Human Heredity 


Bickiers, MAx, WILHELM CLAUSEN, Bruno FLeIscHer, Harms, ADOLF 
Jess, WALTHER LOHLEIN, OSWALD MARCHESANI, WOLGANG StocK, WILHELM 
Wecner. Erbleiden des Auges. Handbuch der Erbkrankheiten, Band 5. 
Leipzig (Georg Thieme), 1938. Pp. xi + 310. 10 K 6% inches. RM. 26 
(cloth) ; RM. 24 (paper). [Bibliographies at the end of each section.] 


— 
_| 
ins 

of 
Dia. 
uly, 
che 
ore 
1€S. 
the 
)37- 
ous 

ual 
-36. 


292 HUMAN BIOLOGY 


Burks, Barsara S. Retinitis pigmentosa tested for incomplete sex linkage. 
Eugenical News, Vol. 22, pp. 33-42, 1937. [Bibliography of 9 titles.] 

Burks, Barsara. Autosomal linkage in man—the reccmbination ratio between 
congenital tooth deficiency and hair color. Proceedings of the National 
Academy of Sciences, Vol. 24, pp. 512-519, 1938. [Bibliography of 9 titles.] 

Gates, R. Rucecies. Rise and spread of the A and B blood-groups from the muta- 
tionist point of view. Zeitschrift fiir Rassenkunde, Bd. 9, pp. 58-63, 1939. 
[Bibliography of 18 titles.] 

Gintuer, H. Wilsonscher Erbgang beim Menschen. Deutsche Medizinische W och- 
enschrift, Jahrg. 1935, Nr. 47, pp. 1881 ff. [Bibliography of 4 titles.] 
Harpane, J. B. S. Blood royal. A study of hemophilia in the royal families of 
Europe. The Modern Quarterly, Vol. 1, pp. 129-139, 1938. [3 bibliographic 

footnotes. ] 

Kotter, Srecrriep. Uber den Erbgang der Schizophrenie. Zeitschrift fiir die 
gesamte Neurologie und Psychiatrie, Bd. 164, pp. 199-228, 1938. [Bibliographic 
footnotes. ] 

LresENAM, Leonore. Verdoppelungstendenz der medialen und lateralen Strahlen 
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(Publication 3451), pp. 503-512, 1937. [Bibliography of 6 titles.] 
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PrntNner, Rupotr, Georce Fortano, and Harriett FreepMAn. Sibling resemblances 
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ographic footnotes.] 
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Zeitschrift fiir Rassenkunde, Bd. 9, pp. 48-57, 1939. [2 bibliographic foot- 
notes. } 
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Erbarst, Nr. 8, pp. 102 ff., 1938. [Bibliography of 6 titles.] 

Sterner, F. Spezielle Erbpathologie. Erb- und Rassenpflege. Jahreskurse fiir 
Grstliche Fortbildung, Maiheft, pp. 1-14, 1938. [Bibliography of 46 titles.] 

Sterner, F. Diabetes mellitus und Erbanlage. Die Erkrankungswahrscheinlichkeit 
fiir die Kinder von Zuckerkranken. Deutsches Archiv fiir klinische Medizin, 
Bd. 182, pp. 231-240, 1938. [Bibliography of 18 titles.] 
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bildungen? Archiv fiir klinische Chirurgie, Bd. 193, pp. 185-203, 1938. 
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6. Eugenics 


LreseRNAM, Leonore. Zur Frage der Ehetauglichkeit bei Vorliegen psycho- 
pathischer Stérungen. Der Erbarst, Nr. 7, pp. 95 ff., 1938. 

Scuave, Hernricn, and Marta Kipper. Der angeborene Schwachsinn in der 
Rechtsprechung der Erbgesundheitsobergerichte. Der Erbarst, Nr. 4 and 5, 
1938. Pp. (of reprint) 39. 

CHartes P., and Lioyp H. Ziecier. Marriage among mental defectives. 
Journal of the American Medical Association, Vol. 111, pp. 1982-1985, 1938. 

[Bibliography of 9 titles.] 


II. GROUP BIOLOGY 
1. Environment of Man 


Buck, Joun L. Land Utilization in China. A Study of 16,786 Farms in 168 
Localities, and 38,256 Farm Families in Twenty-two Provinces in China, 1929- 
1933. In 3 Volumes. Vol. I. [Text]; Vol. II. Atlas; Vol. III. Statistics. 
Chicago (University of Chicago Press), 1937. Pp. Vol. I. xxxii + 494 + 28 
plates; Vol. II. xii + 146; Vol. III. xv + 473. Vol. I. 9 x 6% inches; 
Vols. II. and III. 17% x 12% inches. $15.00 for the three volumes. [Bibli- 
ography at the end of each chapter of the text.] [In English and Chinese.] 

Dar.inG, F. Fraser. Wild Country. A Highland Naturalist’s Notes and Pictures. 
Cambridge (The University Press); New York (The Macmillan Co.), 1938. 
Pp. vii + 104. 9 X 6% inches. $2.75. 

Dawson, C. D., and M. V. Dorn. Plant Chemiculture. A Guide to Experiments 
in Growing Plants Without Soil. Third Edition, Revised and Enlarged. Los 
Angeles (Dawson and Dorn, 4613 West Washington Blvd.), 1939. Pp. 130. 
8% xX 5% inches. $1.00 (paper). [Sources of information 8 pages; 
Suggestions for reading 2% pages.] 

Fieng, F., and Saut BLumMentHat. Handbook of Food Manufacture. A Hand- 
book of Practical Food Information, Containing Factory Tested Commercial 
Formulae and Descriptions and Analyses of Prepared Foods and Raw 
Materials. New York (Chemical Publishing Co.), 1938. Pp. vi + 603. 
9 X 6 inches. $6.00. [Bibliography of 20 titles.] 

Garnes, STtantey H., Compiled by: with Abstracts by Francesca VINCENT, 
Marion Boom, and James F. Carter. Bibliography on Soil Erosion and Soil 
and Water Conservation. U. S. Department of Agriculture, Miscellaneous 
Publication No. 312. Washington, D. C. (Government Printing Office), 1938. 
Pp. 651. 9% X 6 inches. 60 cents (paper). 

Hervey, Georce W. Consumption of citrus fruits and related products in Baltimore 
and St. Louis. Consumers’ Counsel Series. Publication No. 6. U.S. Depart- 
ment of Agriculture. Washington, D. C., June 1938. Pp. iv + 60. 9% X 5% 
inches. 

Kuczynsk1, JurGeEN. The consumption of food stuffs in Germany. The Modern 
Quarterly, Vol. 1, pp. 180-187, 1938. [1 bibliographic footnote.] 

Mernzer, Oscar E. Our water supply. Annual Report of the Smithsonian Insti- 

tution (Publication 3451), pp. 291-305, 1937. 
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Mitts, C. A. Pain and weather. Modern Medicine, Vol. 4, p. 44, 1936. 

Muus, C. A. Air conditioning in hospitals. Hospitals, Vol. 2, p. 21, 1937. 

Muts, C. A. Diet and the enervating effects of tropical heat. [No place of 
publication.] P. 1, 1937. [Bibliography of 2 titles.] 

Mus, C. A. Hospital air conditioning. Official Bulletin, Heating, Piping and 
Air Conditioning Contractors National Association, September, 1937. Pp. 
(of reprint) 4. [1 bibliographic footnote.] 

Mits, C. A. Weather and health. Bulletin of the American Meteorological 
Society, Vol. 19, pp. 141-152, 1938. [Bibliography of C. A. Mills of 27 titles, 
and 4 bibliographic footnotes. ] 

Oscoop, THomas H. Physics in 1938. Physics Forum, Vol. 9, pp. 377-395, 1938. 
[Bibliographic footnotes. ] 

Paine, Cirrrorp E. The world’s longest bridge span. Annual Report of the 
Smithsonian Institution (Publication 3451), pp. 565-571 + 4 plates, 1937. 
Pottarp, ArtHUR L. Wars for fats. [Privately circulated.] 1938. 11 mimeo- 

graphed pages. [Bibliography of 50 titles.] 

Procror, W1Lt1AM. Biological Survey of the Mount Desert Region. Part VI. 
The Insect Fauna with references to methods of capture, food plants, the flora 
and other biological features. Philadelphia (Wistar Institute of Anatomy and 
Biology), 1938. Pp. 496. 10 X 6% inches. 

SmitH, ALEXANDER H. Common Edible and Poisonous Mushrooms of South- 
eastern Michigan. Bulletin No. 14. Bloomfield Hills, Mich. (Cranbrook 
Institute of Science), 1938. Pp. 71 + 16 plates. 9 x 6 inches. 50 cents 
(paper) ; $1.00 (cloth). 

STIEBELING, Hazex K., and Estuer F. Puiparp. Diets of Families of Employed 
Wage Earners and Clerical Workers in Cities. U. S. Department of Agri- 
culture. Circular No. 507. Washington, D. C. (Government Printing Office), 
19390. Pp. 141. 9% X 5% inches. 15 cents (paper). [Bibliography of 68 
titles. ] 

WaAKSMAN, SELMAN A. Humus. Origin, Chemical Composition, and Importance 
in Nature. Second Edition Revised. Baltimore (Williams and Wilkins Co.), 
1938. Pp. xiv + 526. 9 X 6 inches. $6.50. [Bibliography of 1608 titles.] 

Dororny G., and Carrot, E. Parmer. Summer diets of the poor in 
Washington, D.C. Milbank Memorial Fund Quarterly, Vol. 17, pp. 5-28, 1939. 
[Bibliographic footnotes. ] 


2. Public Health and Hygiene 


ComiTato ROMANO PER L’ASSISTENZA ANTIMALARICA. L’Opera del Comitato 
Romano per !’Assistenza Antimalarica dal 1921 al 1935. Roma (Tipografico 
Luigi Proja), 1938. Pp. 95 + [5] + 2 folding maps + 32 plates. 10% X7 
inches. (paper.) 

Downes, JEAN, and Ciara R. Price. A study of public health nursing service 
in tuberculous families in the Mulberry District of New York City. Milbank 
Memorial Fund Quarterly, Vol. 17, pp. 29-49, 1939. [Bibliographic footnotes.] 

Exrot, MartHa M., Jesste M. Brerman, and A. L. Van Horn. Accomplishments 
in maternal and child health and crippled children services under the Social 
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Security Act. Journal of Pediatrics, Vol. 13, pp. 678-691, 1938. [Bibliography 
of 5 titles.] 

Istrruto pt SAniTA Pussiica. Rendiconti, Volume I, Parte II, 1938. Roma. 
Pp. 351-734 + 27 plates. [Bibliography at the end of each paper.] 

Link, Henry C. The Rediscovery of Man. New York (The Macmillan Co.), 
1938. Pp. ix + 257. 734 X 5% inches. $1.75. 

MARYLAND STATE Boarp or HeattH. Annual Report of the State Board of Health 
of Maryland for the Year Ending December 31, 1937. Baltimore, 1938. 
Pp. 225 + 4 folding tables. 9%4 x 6 inches. 

Nicuotson, JANE D. The state public health nursing unit and its relation to 
special services. American Journal of Public Health, Vol. 20, pp. 55-60, 1939. 

ParrAN, THOMAS. The aims of the Public Health Service. Annual Report of the 
Smithsonian Institution (Publication 3451), pp. 463-468, 1937. 

Russett, A. J. H. Annual Report of the Public Health Commissioner with the 
Government of India for 1936. Volume I. With Appendices. New Delhi 
(Government of India Press), 1938. Pp. 353 + 5 maps + 9 charts. 93% X 
6% inches. Rs. 2 or 3s. 6d. 

Wricut, Irvinc S. The prevention of vitamin deficiency diseases in early adult 
life: ages 21-45 years. Preventive Medicine, Vol. 8, pp. 263-269; 273; 1939. 


3. Migration 


Maxowenr, H., J. MarscHak, and H. W. Rosinson. Studies in mobility of labour: 
A tentative statistical measure. Oxford Economic Papers, Number 1, pp. 83- 
123, 1938. 

Moore, Jane. Cityward Migration: Swedish Data. Chicago (University of 
Chicago Press), 1938. Pp. xix + 140. 9 X 6 inches. $2.00. [Bibliographic 
footnotes. ] 

SmutNY, Paver. Das Volksvermégen und das Volkseinkommen in der zwischen- 
staatlichen Statistik. Statisticky Obzor, T. 19, pp. 319-370, 1938. [43 biblio- 
graphic footnotes. ] 


4. Population 


Braarub, TryGve, and ApAM Bursa. The Phytoplankton of the Oslo Fjord 
1933-1934. Hvaldradets Skrifter. Scientific Results of Marine Biological 
Research, No. 19. Oslo (1 Kommisjon Hos Jacob Dybwad), 1939. Pp. 63. 
10% X 7% inches. Kr. 5.00 (paper). [Bibliography of 25 titles.] 

BurEAU OF THE CENSUS. General Memorandum on Changes under Consideration 
for the 1940 Census of Population. Washington, D. C., February 6, 1939, 
pp. 11. 

Buzzati-Traverso, A., C. Juccit, and N. W. Trmoreerr-Ressovsky. Genetica di 
popolazioni. La Ricerca Scientifica, Serie II], Vol. 1, No. 11-12, 1938. Pp. 
(of reprint) 30. [Bibliography of 3% pages.] 

Concrés INTERNATIONAL DE LA PoPpULATION. Paris 1937. Vol. IV. Démographie 
Statistique. Etudes Spéciales. tat de la Population, Migrations; Vol. V. 
Démographie Statistique. Etudes Spéciales. Natalité, Nuptialité, Mortalité; 
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Vol. VII. Facteurs et Conséquences de |’Evolution Démographique; Vol. VIII. 
Problémes Qualitatifs de la Population. Paris (Hermann et Cie), 1938. 
Vol. IV. pp. 149; Vol. V. pp. 248; Vol. VII. pp. 212; Vol. VIII. pp. 258, 
10 X 6% inches. [Bibliographic footnotes to some articles. ] 

Davinson, J. On the growth of the sheep population in Tasmania. Transactions 
of the Royal Society of South Australia, Vol. 62, pp. 342-346, 1938. [Bibli- 
ography of 5 titles.] 

DePorte, J. V. Fusion of the racial elements of the American people as observed 
in the state of New York. Congrés International de la Population, Paris. 
T. III. Démographie Statistique: Etudes d’Ensemble, pp. 70-88, 1937. [Bibli- 
ography of 12 titles.] 

Gorrstetn, A. Die Erneuerung des Bevélkerungsbestandes durch die Familie. 
Gesundheit und Wohlfahrt, Jahrg. 1939, H. 1, pp. 1-27. [Bibliography of 
22 titles.] 

Hatt, R. P. Nitrogen requirements of Euglena anabaena var. minor. Archiv fiir 
Protistenkunde, Bd. 91, pp. 465-473, 1938. [Bibliography of 9 titles.] 

Hatt, R. P., and H. W. ScHoensorn. The question of autotrophic nutrition in 
Euglena gracilis. Physiological Zoology, Vol. 12, pp. 76-84, 1939. [Bibli- 
ography of 18 titles.] 

Janko, Jarostav. Sur les taux de reproduction de la population en Tchéco- 
slovaquie. Statistickj Obzor, T. 19, pp. 287-318, 1938. [4 bibliographic foot- 
notes. ] 

Karpinos, Bernarp D. The differential true rates of growth of the white popu- 
lation in the United States and their probable effects on the general growth of 
the population. American Journal of Sociology, Vol. 44, pp. 251-273, 1938. 
[Bibliographic footnotes.] 

LewanpbowskI, H., and W. C. A. Linn. Das zukiinftige Wachstum der Bevolker- 
ung der Niederlande und Java’s, berechnet mit der von Pearl und Reed 
gefundenen Methode. Congrés International de la Population, Paris. T. I. 
Théorie Générale de la Population, pp. 48-60, 1937. 

Murpny, Rosert C. Animal geography: A review. Geographical Review, Vol. 
28, pp. 140-144, 1938. [Bibliographic footnotes.] 

Peart, RaymMonp. The Natural History of Population. Heath Clark Lectures 
1937 delivered at The London School of Hygiene and Tropical Medicine. 
London (Oxford University Press), 1939. Pp. xii + 416. 8% x 5% inches. 
10s. 6d. [Bibliography of 41 pages.] 

Peart, Raymonp. The Natural History of Population. New York (Oxford 
University Press), 1939. Pp. xii + 416. 8% xX 5% inches. $3.50. [Bibli- 
ography of 41 pages.] 

ReprieLp, Atrrep C. The history of a population of Limacina retroversa during 
its drift across the Gulf of Maine. Biological Bulletin, Vol. 76, pp. 26-47, 
1939. [Bibliography of 9 titles.] 

SAVORGNAN, Franco. Die italienische Bevélkerungsbewegung und die faschistische 
Bevélkerungspolitik. Allgemeines statistisches Archiv, Bd. 28, pp. 145-151, 

1938. [Bibliographic footnotes.] 
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U. S. Pustic Heattu Service. Estimated population of continental United States 
and outlying territories and possessions, July 1, 1938. Public Health Reports, 
Vol. 54, pp. 180-185, 1939. 


5. Mortality and General Vital Statistics 


BuREAU OF THE CEeNsuUs. Annual Summary for 1938. Description and Inter- 
pretation of Current Data. Monthly Vital Statistics Bulletin, Washington, 
D. C., February 7, 1939, Vol. 1, No. 13, pp. 1-4. 

BurEAU OF THE Census. Vital Statistics—Special Reports, Washington, D. C. 
Various numbers as follows: 

Vital statistics summary for Virginia: 1937. Vol. 6, No. 30, December 5, 1938, 
PP. 499-518. 

Vital statistics summary for Iowa: 1937. Vol. 6, No. 31, January 6, 1939, 
pp. 519-538. 

Vital statistics summary for Michigan: 1937. Vol. 6, No. 32, January 19, 
1939, PP. 539-560. 

Vital statistics summary for Florida: 1937. Vol. 6. No. 33, January 20, 1939, 
pp. 561-578. 

Vital statistics summary for Missouri: 1937. Vol. 6, No. 34, January 24, 1939, 
pp. 579-598. 

Vital statistics summary for South Carolina: 1937. Vol. 6, No. 35, January 
26, 1939, PP. 599-616. 

Vital statistics summary for Oregon: 1937. Vol. 6, No. 36, January 27, 1939, 
pp. 617-634. 

Vital statistics summary for Colorado: 1937. Vol. 6. No. 37, February 3, 1939, 
pp. 635-652. 

Vital statistics summary for North Carolina: 1937. Vol. 6, No. 39, February 
9, 1939, PP. 675-604. 

Vital statistics summary for Kentucky: 1937. Vol. 6, No. 40, February 15, 
1939, Pp. 695-714. 

Vital statistics summary for Tennessee: 1937. Vol. 6, No. 41, February 24, 
1939, PP. 715-734- 

Announcement of Volume 7 of Vital Statistics—Special Reports. Vol. 7, 
No. 1, December 19, 1938, pp. 1-2. 

Growth of the Registration Areas. Population, number of births and deaths 
with rates per 1,000 population, and number of states, by years. Vol. 7, No. 2, 
December 19, 1938, pp. 3-4. 

Summary of natality and mortality data for each state: 1937. Vol. 7, No. 3, 
December 20, 1938, pp. 5-6. 

Number of deaths (exclusive of stillbirths) from selected causes, and death 
rates: United States, 1935-1937. (Number and rate for 1937 are provisional). 
Vol. 7, No. 4, December 22, 1938, pp. 7-8. 

Number of deaths from puerperal causes, by race, in each state: 1937. Vol. 7, 
No. 5, December 28, 1938, pp. 9-12. 

Summary of fatalities due to motor vehicle accidents: 1935-1937. Vol. 7, 
No. 6, December 29, 1938, pp. 13-16. 
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Deaths, and death rates, in each state: 1920-1937. Vol. 7, No. 8, January to, 
1939, PP. 23-26. 

Number of deaths (exclusive of stillbirths) by race and by urban and rural 
areas: 1937. Vol. 7, No. 9, January 11, 1930, pp. 27-28. 

Revised standard birth, death, and stillbirth certificates. Vol. 7, No. 11, 
January 12, 1939, pp. 31-38. 

Infant mortality by race and by urban and rural areas in each state: 1937. 
Vol. 7, No. 12, January 13, 1939, Pp. 39-40. 

Number of deaths from all puerperal causes and death rates (number per 
1,000 live births) : United States, 1933-1937. Vol. 7, No. 13, January 13, 1939, 
PP. 41-42. 

Death rates per 100,000 estimated population for principal causes in the 
Registration Area in continental United States: 1900-1937. Vol. 7, No. 14, 
January 16, 1939, pp. 43-48. 

Connecticut STATE DEPARTMENT OF HEALTH. Ninetieth Registration Report of 
Births, Marriages, Divorces and Deaths for the Year ended December 31, 
1937. Hartford, 1938. Pp. 322. 9 Xx 6 inches. 

DePorte, Josern V. Fifty-Eighth Annual Report of the State of New York 
Department of Health for the Year Ending December 31, 1937. Vol. 2. 
Division of Vital Statistics. Legislative Document (1938) No. 28. Albany, 
1938. Pp. cxiv + 287. 8% x 5% inches. 

Hu, A. Braprorp, and M. G. Hyper. Construction of an abridged life table. 
Lancet, Vol. 236, pp. 225-226, 1939. [2 bibliographic footnotes.] 

Huu, Josepp A. United States Life Tables. 1929 to 1931, 1920 to 1929, 1919 to 
1921, 1909 to IQII, I90I to 1910, 1900 to 1902. U.S. Department of Commerce. 
Bureau of the Census. Washington, D. C. (Government Printing Office), 1936. 
Pp. vi + 57. 9 X 6 inches. 75 cents. 

I. Layos [Editor.] Budapest Székesfévaros Statisztikai és Kézi- 
gazgatasi Evkényve. Statistisch-Administratives Jahrbuch der Haupt- und 
Residenzstadt Budapest. XXIV. Jahrgang. Budapest Székesfivdros Sta- 
tisstikai Hivatala, 1936. Pp. viii + 596. 10% Xx 7% inches. 30 pengo. 

Korfnex, VLapimir. La formule de Rahts pour la probabilité de mort, sa démon- 
stration et sa validité. XXIV°* Session de l'Institut International de Statistique, 
Prague, 1938. Pp. (of reprint) 6. [2 bibliographic footnotes.] 

Liv1, L., and G. Parenti. Selezione e antiselezione nei rischi di morte per stato 
civile. XXIV* Session de l'Institut International de Statistique, Prague, 1938. 
Pp. €of reprint) 12. [16 bibliographic footnotes.] 

ReGIsTRAR-GENERAL’s Statistical Review of England and Wales for the Year 1937. 
Tables. Part II. Civil. London (H. M. Stationery Office), 1938. Pp. iv + 
123. 9% X 6 inches. 2s. net (paper). 


6. Morbidity and Epidemiology 


Epce, P. GranvitteE. Medical and Sanitary Reports from British Colonies, Pro- 
tectorates and Dependencies for the Year 1936. Tropical Diseases Bulletin, 
Vol. 35, Supplement, November, 1938. London (Bureau of Hygiene and 
Tropical Diseases), 1938. Pp. 206. 9% X 6 inches. 7s. 6d. (paper). 
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Liv1, L. Saggio di un computo del rischio di infortunio ai conducenti di automezzi 
e alle persone trasportate. XXIV* Session de l'Institut International de 
Statistique, Prague, 1938. Pp. (of reprint) 8. [3 bibliographic footnotes.] 

Mus, C. A. World leprosy in relation to climatic stimulation and bodily vigor. 
aaa Journal of Leprosy, Vol. 4, pp. 295-314, 1936. [Bibliography of 
28 titles. 

Mus, C. A. Leprosy and climate in China. International Journal of Leprosy, 
Vol. 5, PP. 365-367, 1937. 

Mitts, C. A. Seasonal influences in the production and manifestation of mental 
disease. American Association on Mental Deficiency, Vol. 2, 1937. Pp. (of 
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U. S. Pustic Heattn Service. Sex Differences and Age Variations in Hearing 
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Survey 1935-1936. Hearing Study Series, Bulletin 6. Washington, D. C., 1938. 
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U. S. Pustic Heatty Service. Generalized Age and Sex Trends in Hearing Loss. 
Preliminary Reports, National Health Survey 1935-1936. Hearing Study 
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inches. [Bibliography of 13 titles.] 
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1938. [Bibliography of 5 titles.] 
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Pp. (of reprint) 16. [5 bibliographic footnotes.] 

Kiser, CiypeE V. Voluntary and involuntary aspects of childlessness. Milbank 
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8. Birth Control 


Dickinson, Rosert L. Control of Conception. A Clinical Medical Manual. 
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300. 9 X 6 inches. $3.50. [Bibliography of 17% pages.] 
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[Bibliographic footnotes.] 

Kopp, Marte E. Marriage counselling in European countries. Its present status 
and trends. Journal of Heredity, Vol. 29, pp. 153-160, 1938. [Bibliography of 
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[Bibliographic footnotes.] 


I 

k 

Ss 

S 
B 

E 

F 

G 

L. 
L. 


‘ongrés 
ortalité 


Obzor, 


*istiger 


f{anual. 
xiv + 


of the 
urterly, 


RECENT LITERATURE 


III. BEHAVIOR 
1. Racial and Genetic Psychology 


Forey, Jonn P., Jr. Tonic immobility in the rhesus monkey (Macaca mulatta) 
induced by manipulation, immobilization, and experimental inversion of the 
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328. 9% X 6% inches. $3.75. 

LANDAHL, H. D. A contribution to the mathematical biophysics of psychophysical 
discrimination. Psychometrika, Vol. 3, pp. 107-125, 1938. [Bibliography of 
3 titles.] 

LanpDAHL, H. D. Contribution to the mathematical biophysics of error elimination. 
Psychometrika, Vol. 3, pp. 169-180, 1938. [Bibliography of 5 titles.] 
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The Startle Pattern. New York (Farrar and Rinehart), 1939. Pp. x + 168. 
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burger Statistische Mitteilungen, Jahrg. 2, pp. 21-23, 1938. [3 bibliographic 
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NATIONAL ASSOCIATION OF Broapcasters. Orson Welles’ Broadcast. NAB News 
Review, Vol. 1, No. 2, Nov. 12, 1938. Pp. 20. 

Rawpon-SmitH, A. F. Theories of Sensation. Cambridge (The University 
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inches. $2.75. [Bibliography of 6% pages.] 

ScHEIDEMANN, Norma V. Lecture Demonstrations for General Psychology. 
Chicago (University of Chicago Press), 1939. Pp. x + 241. 7% X 5% 
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prose: with application to two cases of disputed authorship. Biometrika, Vol. 
30, Parts 3 and 4, pp. 363-390, 1939. [Bibliography of 20 titles.] 


3. Psychiatry 


Beck, SaMuet J. Personality Structure in Schizophrenia. A Rorschach Ir vesti- 
gation in 81 Patients and 64 Controls. Nervous and Mental Disease Mono>raph 
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Die Universitat Wittenberg in der zweiten Halfte des 17. Jahrhunderts, 
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Butter, E-tmer G. Presentation to Princeton University of portraits of Professor 
Edwin G. Conklin and Professor Charles F. W. McClure. Scientific Monthly, 
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Cuitpe, V. Gorpon. The oriental background of European science. The Modern 
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Faris, Ropert E. L., and H. Warren DuNHAM. Mental Disorders in Urban 
Areas. An Ecological Study of Schizophrenia and Other Psychoses. Chicago 
(University of Chicago Press), 1938. Pp. xxxviii + 270. 7% X 5% inches. 
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13, Pp. 145-150, 1939. [Bibliography of 2 titles.] 
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Washington, D. C. (Anderson House), 1939. Pp. xi + 160. 9% X 6% 
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[Bibliographic footnotes. 
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Fotey, Joun P., Jr. Ellis Stanley Joseph. Science, Vol. 88, pp. 368-360, 1938. 
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Hamman, Louris. As others see us. Transactions of the Association of American 
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Harrison, Ross G., and Apert L. Barrows. Summary statement of the activities 
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Stockholm (Alb. Bonniers Boktryckeri), 1938. Pp. 59. 8% X 5% inches. 
[Bibliography of 9 titles.] 
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Studies in Archaeology, No. 27. Baltimore (The Johns Hopkins Press), 
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Pipprncton, R. A. The Next British Empire. A Population Policy for Home 
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1938. Pp. 20. [Bibliography of 13 titles.] 

Vepper, HernricH. South West Africa in Early Times. Being the Story of 

South West Africa up to the Date of Maharero’s Death in 1890. Translated 
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Press), 1938. Pp. xv + 525 + 9 plates + 2 folding maps. 8% xX 5% 
inches. $6.00. [Bibliography of 2% pages.] 

Wecter, Dixon. Edmund Burke and His Kinsmen. A Study of the Statesman’s 
Financial Integrity and Private Relationships. University of Colorado Studies. 
Series B. Studies in the Humanities. Vol. 1, No. 1. Boulder (University 
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Century. New York (The Macmillan Co.), 1939. Pp. 814. 9% xX 6 inches. 
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erties owned by American citizens. International Conciliation, No. 345, pp. 
521-558, 1938. 
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Dunn, Harsert L. Hurricane over Europe. The Co-operative Committee, 1110 
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1938. Issued Pursuant to Articles XVI of the Tax Law. Income Tax Bureau. 
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Pratzer, H. Die Statistik und die Kalenderreform. XXIV* Session de l'Institut 
International de Statistique, Prague, 1938. Pp. (of reprint) 3. [1 bibliographic 
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6. Economics 


Brown, A. J. The liquidity-preference schedules of the London clearing banks. 
Oxford Economic Papers, Number 1, pp. 49-82, 1938. 

Brown, E. H. Puewps, and G. L. S. SHackie. An index of real turnover, 1919- 
36. Oxford Economic Papers, Number 1, pp. 32-48, 1938. 
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della Societa Italiana per il Progresso delle Scienze (Venezia 12-18 Settembre 
1937), 1938. Pp. (of reprint) 22. [Bibliography of 6 titles.] 

Krdt, A. De quelques problémes de la balance de capitaux. XXIV* Session de 
l'Institut International de Statistique, Prague, 1938. Pp. (of reprint) 12. 
[1 bibliographic footnote. ] 

Marwa p, K., and L. Saver. Statistical measurement of investments and savings. 
Statistick§ Obzor, T. 19, pp. 455-474, 1938. 

Matix, Karer. Reprasentative Erhebung iiber den Werkverkehr in der Cecho- 
slovakei. (Methode und Hauptergebnisse). Statistickj Obsor, T. 19, pp. 371- 
307, 1938. [5 bibliographic footnotes.] 

MarsHALL, H. The Canadian census of distribution. XXIV* Session de l'Institut 
International de Statistique, Prague, 1938. Pp. (of reprint) 9. 

Meape, J. E., and P. W. S. ANprews. Summary of replies to questions on effects 
of interest rates. Oxford Economic Papers, Number 1, pp. 14-31, 1938. 
MeEERWARTH, R., and Cu. Lorenz. Methode und Erkenntniswert einer allgemeinen 
Verbrauchskennziffer. XXIV* Session de I'Institut International de Statis- 
tique, Prague, 1938. Pp. (of reprint) 14 + 1 folding chart. [14 bibliograhic 

footnotes. } 

New Yorx State Tax Commission. Annual Report of the State Tax Commission 
1937. Legislative Document (1938), No. 11. Albany, N. Y., 1938. Pp. 373. 
83% X 5% inches. 

Pascat, Roy. Property and society. The Scottish Historical School of the XVIII 
Century. The Modern Quarterly, Vol. 1, pp. 167-179, 1938. [Bibliographic 
footnotes. } 

PotAK, Rupotr. Fluctuation saissoniére de l'emploi des ouvriers en Tchéco- 
slovaquie. Statisticky Obzor, T. 10, pp. 507-514, 1938. 

Stock1nG, Georce W. The Mexican oil problem. International Conciliation, No. 
345, PP. 491-510, 1938. 

Taytor, Myron C. Ten years of steel. United States Steel Corporation, Hoboken, 
N. J., April 4, 1938. Pp. 61. 
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TENNANT, J. L. Farm Taxes and Farm Real Estate Transfers in Rhode Island. 
Agricultural Experiment Station of the Rhode Island State College. Bulletin 
269. Kingston, R. 1., July 1938. Pp. 24. 9 X 6 inches. 

Tumiik, B. Quelles connaissances nouvelles pourraient étre tirées du dépouille- 
ment des données rassemblées a l'occasion des recensements des exploitations 
agricoles? Statistickj Obszor, T. 19, pp. 398-411, 1938. 

Watt, Norman J., and E. J. Encguist, Jr. A Graphic Summary of Agriculture 
Credit. U.S. Department of Agriculture. Miscellaneous Publication No. 268. 
Washington, D. C. (Government Printing Office), 1938. Pp. ii + 48 9% 

X< 5% inches. 10 cents (paper). 


7. Education 


AsHLEy-Montacu, M. F. Ph.D. thesis regulations. School and Society, Vol. 49, 
p. 85, 1939. 

Barten, H. Rassenkundliche und bevélkerungspolitische Fragen in Bulgarien. 
Zeitschrift fiir Rassenkunde, Bd. 9, pp. 64-67, 1939. [7 bibliographic foot- 
notes. 

CastTrRILLI, VincENzo. Coordination internationale des statistiques universitaires. 
Origine sociale des étudiants. XXIV* Session de I’Institut International de 
Statistique, Prague, 1938. Pp. (of reprint) 10. [Bibliography of 22 titles.] 

Dickinson, H. W. The value of history in engineering education. Rensselaer 
Polytechnic Institute Bulletin, Engineering and Science Series, No. 55. 
Troy, N. Y., November, 1938. Pp. [11.] 

RectTors OF THE CZECHOSLOVAK UNIVERSITIES, TECHNOLOGICAL INSTITUTES AND 
OrHer ScHOOLs oF SupEeRIOR Epucation. On Czech School Facilities under 
Austrian Government and on German School Facilities under Czechoslovak 
Government. Prague (Charles University Press), 1938. Pp. 25. 8% xk 5% 
inches. 

SARGENT, Porter. The great American folk festival. Clearing House, Vol. 13, 
PP. 9-12, 1938. 

U. S. CHripren’s Bureau, Delinquency Division. Children under care of the 

state training schools for socially maladjusted children. Special Supplement 

to The Child, Vol. 3, No. 6, 1938. Pp. (of reprint) 15. 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


Buck, Peter H. Vikings of the Sunrise. New York (Frederick A. Stokes Co.), 
1938. Pp. xiii + 335 + 31 plates. 8% xX 5% inches. $3.50. [Bibliography 
of 5 pages.] 

Ex.tswortn, Lincotn. The first crossing of Antarctica. Annual Report of the 
Smithsonian Institution (Publication 3451), pp. 307-321 + 9 plates, 1937. 

FarrRCHILD, Davin, assisted by and ALFrep Kay. The World was My 
Garden. Travels of a Plant Explorer. New York and London (Charles 
Scribner’s Sons), 1938. Pp. xiv + 404 + 128 plates. 914 x 6% inches. $3.75. 
‘Frazer, Str JAMes G. Arranged and Edited by Rosert A. Downte. The Native 

Races of Africa and Madagascar. Anthologia Anthropologica. A Copious 
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. Selection for the Study of Social Anthropology from the Manuscript Note- 
books of Sir James George Frazer. London (Percy Lund Humphries and 
Co.), 1938. Pp. xii + 578. 11 X 8% inches. 35s. net. 

Kempton, J. H. Maize—our heritage from the Indian. Amnual Report of the 
Smithsonian Institution (Publication 3451), pp. 385-408 + 30 plates, 1937. 

K.LucKHOHN, CLype. Some personal and social aspects of Navaho ceremonial 
practice. Harvard Theological Review, Vol. 32, pp. 57-82, 1939. 

Moyne, Lorp. Atlantic Circle. Photographs by Lady Broughton. London and 
Glasgow (Blackie and Son), 1938. Pp. xii + 201 + 80 plates. 8% x 5% 
inches. 18s. net. 

Mourpny, Ropert C. The need of insular exploration as illustrated by birds. 
Science, Vol. 88, pp. 533-539, 1938. [Bibliographic footnotes.] 

ScHWEITZER, Aubert. African Notebook. Translated by Mrs. C. E. B. Russell. 
New York (Henry Holt and Co.), 1939. Pp. [6] + 144 + 9 plates. 7% xX 
5% inches. $2.00. 

STEFANSSON, VILHJALMUR. Unsolved Mysteries of the Artic. Introduction by 
Stephen Leacock. New York (The Macmillan Co.), 1939. Pp. xi + [7] + 
381. 8% X 5% inches. $3.50. [Bibliography of 10% pages.] 

STEGGERDA, Morris. The Maya Indians of Yucatan. Cooperation in Research, 
Carnegie Institution of Washington, Publication No. 501, pp. 567-584, 1938. 
[Bibliography of 23 titles.] 

Worrturncton, E. B. Science in Africa. A Review of Scientific Research Relat- 
ing to Tropical and Southern Africa. Issued by the Committee of the African 
Research Survey under the auspices of the Royal Institute of International 
Affairs. London, New York and Toronto (Oxford University Press), 1938. 
Pp. xiii + 746 + 7 plates + 2 folding maps. 8% x 5% inches. $4.00. 


IV. SOMATOLOGY AND CONSTITUTION 


1. Anatomy 


von Bonin, GerHarpt. Studies of the size of the cells in the cerebral cortex. 
II. The motor area of man, cebus and cat. Journal of Comparative Neurology, 
Vol. 69, pp. 381-390, 1938. [Bibliography of 10 titles.] 

Carteton, H. M. [Editor.] Schafer’s Essentials of Histology. Descriptive and 
Practical for the Use of Students. Fourteenth Edition. Philadelphia (Lea 
and Febiger), 1938. Pp. xii + 618. 8% xX 5% inches. $5.00. 

CauLLery, Maurice. Les progrés récents de l’embryologie expérimentale. Paris 
(Flammarion Editeur, 1939. Pp. 236. 7% X 5% imches. 22 francs (paper). 
[Bibliographic footnotes.] 

Gortiies, BERNARD, and BALINT OrsANn. Translated and edited by Moses Dramonp. 
Biology and Pathology of the Tooth and Its Supporting Mechanism. New 
York (The Macmillan Co.), 1938. Pp. xii + 195. 9% X 6 inches. $5.00. 
[Bibliography of 9% pages.] 

Harrison, Ross G. The Croonian lecture: On the origin and development of the 
nervous system studied by the methods of experimental embryology Pro- 
ceedings of the Royal Society of London, Vol. 118, pp. 155-196, 1935. 
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Harrison, Ross G. Embryology and its relations. Science, Vol. 85, pp. 360-374, 
1937. [Bibliographic footnotes.] 

Larsett, O. Textbook of Neuro-Anatomy and the Sense Organs. New York and 
London (D. Appleton-Century Co.), 1939. Pp. xii + 343. 9% xX 6% inches, 
$6.00. [Bibliography at the end of each chapter.] 

Wuuuts, James. Elementary Anatomy and Physiology. Foreword by T. B. 
Johnston. Philadelphia (Lea and Febiger), 1939. Pp. ix + 342. 9% xX 6% 
inches. $3.50. 


2. Physical Anthropology and Anthropometry 


Crocco, Anton1o. Changes in the types of visual refractive errors of children. 
Public Health Reports, Vol. 53, pp. 1571-1578, 1938. [Bibliography of 8 titles.] 

Count, E. W. A note on Skerlj’s racial classifications. Zeitschrift fiir Rassen- 
kunde, Bd. 9, pp. 71-75, 1939. [1 bibliographic footnote.] 

v. E1cxstept, Econ Frur. Rassenkunde und Rassengeschichte der Menschheit. 
Erster Band. Die Forschung am Menschen. Sechste Lieferung (Bogen 40- 
47). Zweite umgearbeitete und erweiterte Auflage. Stuttgart (Ferdinand 
Enke), 1938. Pp. 625-752. 10% xX 7 inches. RM. 9.20 (paper). ([Bibli- 
ographic footnotes. ] 

Grimm, Hans. Anthropologie in der Volksforschung. Auslandsdeutsche Volks- 
forschung, Bd. 2, pp. 396-414, 1938. [Bibliography of 93 titles.] 

Grimm, Hans. Beitrag zur Anthropologie der Deutschen an der unteren Donau. 
Farbmerkmale von 228 Deutschen nach einer “Zahlung am Wege.” Siidost- 
deutsche Forschungen, Jahrg. 3, pp. 402-411, 1938. [13 bibliographic foot- 
notes. } 

Grr, JOHANNES. Schadelproportionen und absolute Grésse in der Primatenreihe. 
1. Teil. Zeitschrift fiir Rassenkunde, Bd. 9, pp. 6-26, 1939. 

Gintuer, Hans. Der Langenumfangsindex des Kopfes. Endokrinologie, Bd. 20, 
PP. 344-355, 1938. [Bibliography of 10 titles.] 

Guntuer, H. Extremitatenlange und Spannweite. Zeitschrift fiir Menschliche 
Vererbungs- und Konstitutionslehre, Bd. 22, pp. 342-355, 1938. [Bibliography 
of 13 titles.] 

Gintuer, H. Proportionsstudien an Zwergen. I. Chondrodystrophie. Virchows 
Archiv, Bd. 301, pp. 686-701, 1938. [Bibliography of 10 titles.] 

Hooton, Earnest A. Crime and the Man. Cambridge (Harvard University 
Press), 1939. Pp. xvi + 403. 9% X 6 inches. $3.75. 

Hooton, Earnest A. With the collaboration of the STatisticAL LABORATORY OF 
THE Division or ANTHROPOLOGY, HArRvARD University. The American 
Criminal. An Anthropological Study. Volume I. The Native White Criminal 
of Native Parentage. Cambridge (Harvard University Press), 1939. Pp. 
xvi + 3090 + [439]. 10% X 7% inches. $10.00. 

LunpMaN, B. J. Eine neue Karte des Héhen-Breiten-Index von Europa. Zeits- 
chrift fiir Rassenkunde, Bd. 9, pp. 69-70, 1939. [1 bibliographic footnote.] 

Pororr, MetHonr. Uber die rassische Zusammensetzung des bulgarischen Volkes. 
Zeitschrift fiir Rassenkunde, Bd. 9, pp. 1-6, 1939. [Bibliography of 7 titles.] 
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ScuwibeTzKI, Itse. Der Stand der rassenkundlichen Erforschung Ostdeutschlands 
und Polens. Deutsche Monatshefte in Polen, Jahrg. 4, pp. 209-222, 1937. 
[60 bibliographic footnotes.] 

Suaprrro, H. L. With the Field Assistance of Frepertck S. Hutse. Migration 
and Environment. A Study of the Physical Characteristics of the Japanese 
Immigrants to Hawaii and the Effects of Environment on Their Descendants. 
New York, London and Toronto (Oxford University Press), 1939. Pp. xi 
+ 504. 9% X 6% inches. $7.50. 

STecGERDA, Morris, and Harrier Cranston. Anthropology and human genetics. 
Annual Report of the Director of the Department of Genetics, Carnegie 
Institution of Washington, D. C., for the year 1936-1937, pp. 73-75, 1937. 

StreccerDA, Morris, and Mary E. Grant. Anthropology and human genetics. 
Annual Report of the Director of the Department of Genetics, Carnegie 
Institution of Washington, D. C., for the year 1937-1938, pp. 66-72, 1938. 
[2 bibliographic footnotes.] 

WriutaMs, Josepu J., SJ. The Maroons of Jamaica. Anthropological Series 
of the Boston College Graduate School, Vol. 3, No. 4, Serial No. 12. 
Chestnut Hill, Mass. (Boston College Press), 1937. Pp. 102. 9% X 6% 
inches. Subscription $3.00. Single copy, $1.00. [Bibliographic footnotes.] 


onstitution 


Gintuer, Hans. Die Kopfhdéhe als konstitutionelles Merkmal. Zeitschrift fiir 
Menschliche Vererbungs- und Konstitutionslehre, Bd. 21, pp. 371-383, 1937. 
[Bibliography of 24 titles.] 

GintHer, Hans. Formkonstanten des Menschen. Endokrinologie, Bd. 19, pp. 
312-315, 1937. [Bibliography of 4 titles.] 

Scuremwer, Euctne. Les Types Humains. Premiére Partie. Les Types Soma- 
tiques. Raciaux-Morphologiques-Constitutionnels. Actualités Scientifiques et 
Industrielles 495. Biologie du Travail et Biotypologie, II. Paris (Hermann 
et Cie), 1937. Pp. 104. 10 X 6% inches. 20 francs (paper). [Bibliography 
of 160 titles.] 

ScHREIDER, EuGENe. Les Types Humains. Deuxiéme Partie. Les Types Psycho- 
logiques. Tempéraments. Caractéres. Types d'orientation genérale de l’esprit. 
Types psychanalytiques. Types réflexologiques. Types psychosociologiques. 
Actualités Scientifiques et Industrielles 496. Biologie du Travail et Bio- 
typologie, IV. Paris (Hermann et Cie), 1937. Pp. 79. 10 X 6% inches. 
18 francs (paper). [Bibliography of 90 titles.] 

Scuremwer, Euctne. Les Types Humains. Troisiéme Partie. Les Types Somato- 
psychiques. Variétés neurovégétatives. Constitutions somatopsychiques. Bio- 
types et variétés endocrinologiques. Types criminels. Actualités Scientifiques 
et Industrielles 497. Biologie du Travail et Biotypologie, V. Paris (Hermann 
et Cie), 1937. Pp. 105. 10 X 6% inches. 20 francs (paper). [Bibliography 
of 166 titles.] 

Tuoorts, A. La Médecine Morpologique. Paris (G. Doin and Cie), 1937. Pp. 
iv + 291. 10% X 7% inches. 55 francs (paper). [Bibliographic footnotes 
throughout. ] 
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HUMAN BIOLOGY 
V. PHYSIOLOGY AND BIOCHEMISTRY 


1. Physiology 


Crocco, ANTon1o. Audiometric studies on school children. V. Changes in air 
conducting acuity after an interval of five years, with particular reference 
to the effect of age and sex. Annals of Otology, Rhinology and Laryngology, 
Vol. 47, pp. 926-937, 1938. [Bibliography of 4 titles.] 

Happow, ALEXANDER. The biological characters of spontaneous tumours of the 
mouse, with special reference to rate of growth. Journal of Pathology and 
Bacteriology, Vol. 47, pp. 553-565, 1938. [Bibliography of 41 titles.] 

Happow, ALEXANDER. The influence of carcinogenic substances on sarcomata 
induced by the same and other compounds. Journal of Pathology and Bacteri- 
ology, Vol. 47, pp. 581-591, 1938. [Bibliography of 12 titles.] 

Happow, ALEXANDER. Report of Research Institute of the Royal Cancer Hospital 
(Free). British Empire Cancer Campaign Report for 1938. Pp. (of reprint) 
[8.] [Bibliography of 21 titles.] 

Hovusenotper, A. S. Conditioning circuits. Psychometrika, Vol. 3, pp. 273-280, 
1938. [Bibliography of 3 titles.] 

Hovusenotper, A. S. Excitation of a chain of neurones. Psychometrika, Vol. 3, 
pp. 69-73, 1938. 

Just, Ernest E. The Biology of the Cell Surface. Philadelphia (P. Blakiston’s 
Son and Co.), 1939. Pp. xi + 392. 9 X 6 inches. $5.50. [Bibliography of 
II pages.] 

Lonc, C. N. H. The adrenal cortex and carbohydrate metabolism. Sigma Xi 
Quarterly, Vol. 26, pp. 175-186, 1938. 

MeEmorIAL Funp. Nutrition: The Newer Diagnostic Methods. Pro- 
ceedings of the Round Table on Nutrition and Public Health. Sixteenth 
Annual Conference of the Milbank Memorial Fund, March 29-31, 10938. 
New York (Milbank Memorial Fund), 1938. Pp. 192. 9 X 6 inches. $1.00 
(paper). [Bibliography at the end of each article.] 

Miter, Bernarp J. Description of artificially induced activity in a human ovum. 
Mendel Bulletin, Vol. 11, pp. 19-22, 1938. [Bibliography of 4 titles.] 

Miits, C. A., and Corper1a Ocie. Control of body heat loss through radiant 
means. A.S.H.V.E. Journal Section, Heating, Piping and Air Conditioning, 
November, 1937. Pp. 697-609. [1 bibliographic footnote.] 

Moratpr, Mino. Tavole di Fisiologia (dalle lezioni del Prof. Osv. Polimanti). 
Parte Prima. Fisiologia Generale. Parte Seconda. Il Sangue. Milano 
(Santo Vanasia), 1932. Pp. 1-39; 41-66. 934 xX 6% inches. 

RasuHeEvsky, N. Contribution to the mathematical biophysics of visual perception 
with special reference to the theory of aesthetic values of geometrical patterns. 
Psychometrika, Vol. 3, pp. 253-271, 1938. [Bibliography of 11 titles.] 

RasuHeEvsky, N. Outline of a mathematical biophysics of cellular forms and move- 
ments. Growth, Vol. 2, pp. 213-222, 1938. [Bibliography of 6 titles.] 

RasHeEvsky, N. The relation of mathematical biophysics to experimental biology. 
Acta Biotheoretica, Vol. 4, Pars 2, pp. 133-153, 1938. [Bibliography of 24 
titles. ] 
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ScuHNEIDER, Epwarp C. Physiology of Muscular Activity. Second Edition, 
Revised. Philadelphia and London (W. B. Saunders Co.), 1939. Pp. 428. 
7% X 5% inches. $3.00. [Bibliography of 16% pages.] 

U. S. Pustic Heatta Service. Normal Hearing by Air and Bone Conduction. 

Preliminary Reports, National Health Survey 1935-1936. Hearing Study 

Series, Bulletin 4. Washington, D. C., 1938. Pp. [4] + 18 + iv. 10 K 6% 


logy, inches. [Bibliography of 7 titles.] 
U. S. Pustic Heattuo Service. Normal Hearing for Speech at Each Decade of 
[ the Life. Preliminary Reports, National Health Survey 1935-1936. Hearing 
r and Study Series, Bulletin 5. Washington, D. C., 1938. Pp. [4] + 20 + iv. 
10 X 6% inches. [Bibliography of 16 titles.] 
mata Wappett, J. A., and H. B. Haac. Alcohol in Moderation and Excess. A Study 
teri- of the Effects of the Use of Alcohol on the Human System. Richmond, Va. 
(William Byrd Press), 1938. Pp. 184. 9 X 6% inches. $1.00. [Bibliography 
spital of 7 pages.] 
rint) Wueever, Ratpo E. Elevated systolic blood pressure in a rural population. 
Milbank Memorial Fund Quarterly, Vol. 17, pp. 92-102, 1939. [Bibliographic 
-289, footnotes. ] 

Witscu1, Emm. Comparative physiology of the vertebrate hypophysis (anterior 
al. 3, and intermediate lobes). Cold Spring Harbor Symposia on Quantitative 
Biology, Vol. 5, pp. 180-190, 1937. [Bibliography of 44 titles.] 
ton’s Younc, Gate. Theory of diffusion forces in metabolizing systems. Growth, Vol. 

'y of 2, pp. 165-180, 1938. [Bibliography of 21 titles.] 
a Xi 2. Senescence, Senility and Longevity 
—— Cowpry, E. V. [Editor.] Problems of Ageing. Biological and Medical Aspects. 
wat A Publication of The Josiah Macy, Jr. Foundation. Baltimore (Williams and 
9 38. Wilkins), 1939. Pp. xxx + 758. 9 X 6 inches. $10.00. [Bibliography at 
$1.00 the end of each chapter.] 

; Grimm, Hans. Anthropologische Beitrage zur Erforschung des Alterns, 1928/1938. 
said oe fiir Altersforschung, Bd. 1, pp. 157-173, 1938. [Bibliography of 

3 pages. 

fi Koranyt, ALEXANDRE. De la vieillesse. La Presse Médicale, N. 51, 1938. Pp. 
lant 
ied (of reprint) 4. [12 bibliographic footnotes. ] 

. Picapo, C. Vaccination contre la Sénescence Précoce. Preface by Professor 
nti). Caullery. Paris (Librairie E. Le Francois), 1937. Pp. 240. 8% xX 5% inches. 
mas 22 francs (paper). [Bibliography of 8% pages.] 

Rosey, WittraM H. [Editor.] Health at Fifty. Cambridge (Harvard University 
tion Press), 1939. Pp. x + 200. 8 X 5% inches. $3.00. 
neikh Wittiamson, W. R. Cost factors in old-age insurance. Social Security Bulletin, 
Vol. 1, No. 7, 1938. Pp. (of reprint) 15. [Bibliographic footnotes.] 
ai 3. Biochemistry 
logy. CAMPBELL, DAN H. Precipitin tests with glycogen from various species of animals. 
f 24 Proceedings of the Society for Experimental Biology and Medicine, Vol. 36, 


Pp. 511-512, 1937. [2 bibliographic footnotes. ] 
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Happow, ALExANpER. The influence of carcinogenic compounds and related 
substances on the rate of growth of spontaneous tumours of the mouse, 
Journal of Pathology and Bacteriology, Vol. 47, pp. 567-579, 1938. [Bibli- 
ography of 16 titles.] 

IgRADIATED EvaporATeD Institute. The Story of Irradiated Evaporated 
Milk. Chicago, 1938. Pp. 23. 9 X 6 inches. [Bibliography of 10 titles.] 
Kermack, W. O., and P. Eccteron. The Stuff We’re Made of. New York 
(Longmans, Green and Co.) ; London (Edward Arnold and Co.), 1938. Pp. 

viii + 342 + 8 plates. 7% xX 5 inches. $3.20. 

McFarianp, R. A., and H. Gotpstern. The biochemistry of dementia praecox. 
A review. American Journal of Psychiatry, Vol. 95, pp. 509-552, 1938. 
[Bibliography of 139 titles.] 

MicueL-Duranp, E. Le Phosphore des Végétaux: Son réle dans l’énergétique 
cellulaire. I. Phosphore minéral et glucidique. Paris (Presses Universitaires 
de France), 1938. Pp. viii + 90. 10 X 6% inches. 30 francs (paper). 
[Bibliography of 5 pages.] 

Wuiprpte, Georce H. Protein production and exchange in the body including 
hemoglobin, plasma protein and cell protein. American Journal of the Medical 
Sciences, Vol. 196, pp. 609-621, 1938. [Bibliography of 38 titles.] 


4. Pharmacology 


Cuen, K. K., R. C. ANperson, and E. Brown Rogsins. Gelsemicine, aconitine, 
and pseudaconitine: Which is the most toxic alkaloid? Quarterly Journal of 
Pharmacy and Pharmacology, Vol. 11, pp. 84-91, 1938. [Bibliography of 8 
titles.] 

Cuen, K. K., Cuester C. Harcreaves, and T. WINCHESTER. Com- 
parative sensitivity of the toad and the frog to cymarin and coumingine. 
Journal of the American Pharmaceutical Association, Vol. 27, pp. 307-309, 
1938. [Bibliography of 4 titles.] 

Cuen, K. K., E. Brown Rossrns, and Harotp Wortn. The significance of 
sugar component in the molecule of cardiac glycosides. Journal of the American 
Pharmaceutical Association, Vol. 27, pp. 189-195, 1938. [Bibliography of 
15 titles.] 

Coox, E. Futterton. National and international standards for medicines. Annual 
Report of the Smithsonian Institution (Publication 3451), pp. 431-450, 1937. 

Fry, Wiuuram E., and Epwarp E. Swanson. Digitalis assay by the cat 
method under “sodium amytal” anesthesia. Journal of the American Pharm- 
aceutical Association, Vol. 27, pp. 309-312, 1938. [Bibliography of 11 titles.] 

Nrenans, Paut. L’homme et ses insuffisances hormonales. Conférence faite a 
l’Assemblée générale de la Société Vaudoise de Pharmacie le 7 Octobre 1938. 
Vevey (Librairie Klausfelder), 1938. Pp. 35. 8% xX 6 inches. 

SoLLMANN, Toratp H., and Paut J. Hanzirx. Fundamentals of Experimental 
Pharmacology. Second Edition. San Francisco (J. W. Stacey, Inc.), 1939. 
Pp. 307. 9 X 6% inches. $4.25. [Bibliography of 2 pages.] 

Stevens, Asa N. The standardization of ergot—a comparison of results obtained 
by the colorimetric, the cock’s comb, and the Broom and Clark methods of 
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assay. Journal of the American Pharmaceutical Association, Vol. 27, pp. 100- 
103, 1938. [Bibliography of 14 titles.] 


VI. PATHOLOGY, CLINICAL MEDICINE AND SURGERY 


Bean, W1it1aM B., and Crarence A. Mitts. Coronary occlusion, heart failure, 
and environmental temperatures. American Heart Journal, Vol. 16, pp. 701- 
713, 1938. [Bibliography of 11 titles.] 

Bisnop, Louis F., Jr. Exercise in treatment of chronic cardiovascular disease. 
Archives of Physical Therapy, Vol. 19, pp. 415-418, 1938. [Bibliography of 
14 titles.] 

BisHop, Louris F., Jr. Transient, recurrent, complete left bundle-branch block. 
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